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S y n o p s i s
This Thes is  p r e s e n t s  a study of the  Glasgow School of Art,  based pr imar i ly  upon study 
and a n a ly s i s  of the  bui ld ing’s technology  and sp a t i a l  func t iona l i ty ,  r a t h e r  than  of the 
vi sua l  a t t r i b u t e s  of the  design. In so doing, the  s tudy an a ly se s  key f a c t o r s  re la t in g  to 
the  Scho ol ' s  o r ig in s ,  t h e  m e a n s  of i t s  p r o c u r e m e n t  and th e  l ikely c o n t r i b u t i o n s  of 
p a r t i e s  o th e r  than  Char les  Rennie Mackintosh to  the  overa l l  design process.
A 3 -d im e n s io n a l  d r aw n s tudy  is p r e s e n t e d  which  w a s  prepared  as  an an a ly t i ca l  tool 
in th e  s tu dy  of the  bui ld ing ' s  technology.  The d r a w i n g s  a l so  provide  a re co rd  of the  
spa t ia l  a s sem bla ge  of the School, the c o n t r a s t s  of openness  and enclosure,  the  changes 
of  s c a l e  and t h e  i n t e r p e n e t r a t i o n  of s p a c e s  w h i c h  c a n n o t  be p r e s e n t e d  e i t h e r  by 
pho tography  or  by 2 - d i m e n s i o n a l  d rawing.  It p r e s e n t s  v i e w s  of the  bui lding whic h  
c a n n o t  be a p p r e c i a t e d  by o b s e r v a t i o n ,  due to  t h e  n a t u r e  of t h e  s u r r o u n d i n g  
deve lopments.
In r e s e a r c h in g  the  or ig ins  of the  bui lding's  func t iona l  r e q u i r e m e n t s  and of th e  means  
by w hic h  it  w a s  procured  the  w r i t e r  has  come upon do cum ent a t io n  which has  not,  to 
h i s  knowledge,  been r e f e r r e d  to  in prev ious  s tu d ie s .  This  docum en ta t io n  re c o rd s  the 
r e q u i r e m e n t s  of Br i t i sh  indus t ry  and the  a i m s  of th e  educat iona l  s y s t e m  which  w ere  
to lead to  th e  de ve lo pm en t  of a s u b s t a n t i a l  number  of new Ar t  Schools  in Br i ta in  at  
the  end of the  n i ne tee n th  century.  It a l so  r e l a t e s  d e t a i l s  of the means  by which  these  
de ve lopm ent s  w e r e  f inanced and p r e s e n t s  in fo rma t io n  re la t in g  to the  involvement  of 
var ious  m e m b e rs  of the  Glasgow ar ch i te c tura l  e s ta b l i s h m e n t  w i th  the  Glasgow School 
of Ar t and w i th  the  compet i t ion  for  the  des ign of the building.
The technica l  s tudy  is c o ncen t r a ted ,  p r imar i ly ,  upon the  or igina l s y s t e m  of w a r m  a ir  
h e a t in g  and m e c h a n ic a l  v e n t i l a t i o n ,  w hi ch  w a s  fu l ly  i n t e g r a t e d  into th e  des ig n  and 
con s t ru c t io n  of the building. This s y s t e m  w a s  taken out  of use in the  1920' s  and has, 
to  a la rg e  e x t e n t ,  been ignored  both  in p r e v io u s  s t u d i e s  of th e  bu i ld ing  and in th e  
cont inuing e x is t en ce  of the  m a jo r  i t ems  of plant.
In r e l a t i o n  to  th e  de s i g n  o r i g i n s  of t h e  e n v i r o n m e n t a l  s y s t e m  em pl oyed  and to  i t s  
t e c h n i c a l  p e r f o r m a n c e ,  t h e  w r i t e r  h a s  u n c o v e r e d  a s u b s t a n t i a l  a m o u n t  of 
d o c um ent a t io n  whic h  has  not  p rev ious ly  been r e l a t e d  to the  a r c h i t e c t u r a l  h i s to r y  of 
the  design and which  d e m o n s t r a t e s  the l ikely design input of John Keppie.
Study  of th e  s y s t e m  sh ow s it  to be of m a j o r  h i s to r i c a l  s ign i f i cance  in r e la t io n  to the  
d e v e l o p m e n t  of  e n v i r o n m e n t a l  s y s t e m s  d u r i n g  t h e  p e r i o d  1 8 9 0 - 1 9 1 0 .  T h i s  
s i g n i f i c a n c e  has  no t  been n o te d  in the  m a j o r  work  r e l a t i n g  to th e  d e v e l o p m e n t  of 
envi ronmenta l  des ign in r e l a t i o n  to a rc h i t e c tu re .
It i s  hoped t h a t  t h i s  s t u d y ,  re a d  in c o n j u n c t i o n  w i t h  e a r l i e r  s t u d i e s ,  w i l l  a s s i s t  
s t u d e n t s  of the  bu i ld ing  in r ea ch in g  a g r e a t e r  u n d e r s t a n d i n g  of  th e  t o t a l i t y  of th e  
design.
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This  T h e s i s  is in tended to  co m p le m en t  prev ious  s t u d i e s  of the  
Glasgow School of Art,  enlarging the  body of knowledge  re la t ing  
to  t h e  b u i l d i ng  and c o n t r i b u t i n g  t o w a r d s  c o m p l e t i o n  of a 
p ic ture  of the a rc h i te c tu ra l  t o ta l i t y  of the  School.
The w r i t e r  i s  an a r c h i t e c t  who b e l i e v e s  t h a t  e x c e l l e n c e  in 
a r c h i t e c t u r a l  des ign  can be ach i eved  only th rough s u c c e s s f u l  
unders tand ing  of the  full  range  of r e q u i r e m e n t s  of the  c l i e n t ’s 
b r i e f  and by t h e  t r a n s l a t i o n  of t h e s e  in to  a d e s i g n  w h i c h  
f u n c t i o n s  in t e r m s  o f  s p a t i a l  p r o v i s i o n  an d  b u i l d i n g  
technology,  which  is adaptab le  to  change in th e se  r eq u i r em en t s  
ov e r  t i m e  and w h ic h  p r o v id e s  a s t i m u l a t i n g  e n v i r o n m e n t  fo r  
the  'u se rs '  of th e  building,  both i n te rna l ly  and ex te rnal ly .
The Glasgow School of Ar t  is  such  a bui lding and much of the  
c r e d i t  f o r  i t s  s u c c e s s  m u s t  be a t t r i b u t e d  to  th e  f u n c t i o n a l  
design of the spa t ia l  asse mbl age ,  to  i t s  adapta b i l i ty  throughout 
i t s  l i fespan  and, a lso,  to  the  appl ica t ion  of building technology 
in t h e  d e s i g n .  In e a r l i e r  s t u d i e s  of  t h e  b u i l d i n g  t h e s e  
a t t r i b u t e s  have la rge ly  been o v e r - s h a d o w e d  by c o n s i d e r a t i o n  
of  t h e  v i s u a l  a t t r i b u t e s  of  t h e  d e s i g n s  of  C h a r l e s  Rennie  
Mackintosh.
In recogn is i ng  the  im p o r ta n c e  of the  a r c h i t e c t u r a l  t o t a l i t y  of 
th e  d e s ig n ,  i t  b e c o m e s  e s s e n t i a l  to  c o n s i d e r  t h e  p o s s i b l e  
cont r ibu t ion  of those  o ther  than Mackintosh to the  des ign of the 
School.  In p rev ious  s t u d i e s  of the  School and of the  w o rk s  of 
M ac k in to sh ,  w r i t e r s  have  p r o m o t e d  th e  d i v e r s e  t h e o r i e s  of  
Mackintosh a s  so le  de s ig ne r  of th e  bui ld ing1, of John Honeyman 
a s  c o n t r i b u t o r  to  t h e  p l a n  d e v e l o p m e n t ?  and of  t h e  c o ­
o p e r a t i o n  b e t w e e n  Ma ck in to sh  and J o h n  Keppie in t h e  des ign  
p ro c e s s .3
S i m i l a r l y ,  s c h o l a r s  h a v e  s u p p o r t e d  bo th  t h e  t h e o r y  of  
' . . . .Mackin tosh ' s  w i l l i n g n e s s  to a b s o r b  and u t i l i s e  th e  new 
t e c h n o l o g i e s  of t h e  t i m e :  c e n t r a l  h e a t i n g ,  e l e c t r i c  l ight. . . . '4 
and, c o n v e r s e ly ,  th e  v ie w  t h a t  he had l i t t l e  o r  no i n t e r e s t  in 
bui lding technology.5
In r esea rch i ng  the or igins  of the  envi ronmenta l  s y s t e m s  design
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t h i s  T h e s i s  i n v e s t i g a t e s  t h e  l i ke ly  d e s i g n  c o n t r i b u t i o n s  of 
Mackintosh's assoc ia tes .
Th is  i s  n o t  to  d e n i g r a t e  M a c k i n t o s h  a s  a d e s i g n e r ,  bu t  to  
r e c o g n i s e  the  l ikely ro l e  of t e a m w o r k  w i t h i n  t h e  p r a c t i c e  of 
Honeyman,  Keppie and Mack in t osh ,  w h e r e b y  each  c o n t r i b u t e d  
a c c o r d i n g  to h i s  e x p e r i e n c e  in o r d e r  to  p r o d u c e  th e  m o s t  
e f fec t ive  design solution.
It has  been impl ied in previous s tu d ie s  t h a t  the  Glasgow School 
of A r t  is not  a bu i ld ing  of  i t s  ow n t i m e . 6 The q u a l i t y  of th e  
b u i l d i n g ' s  d e s i g n  i s  no t  c h a l l e n g e d  by t h i s  T h e s i s ,  bu t  t h e  
theo ry  is i n v e s t i g a t e d  t h a t  i t  is  a p ro du c t  of the  s o c i e t y  in to 
w h i c h  i t  w a s  i n t r o d u c e d ,  in t e r m s  of  loca l  a r c h i t e c t u r a l  
o u t p u t ,  n a t i o n a l  e d u c a t i o n  p o l i c y  and t h e  d e v e l o p m e n t  of 
technology during the  l a s t  decades  of the  n ine teen th  century.
The drawn s tudy w i th in  th i s  Thes i s  is intended to  i l lu s t r a t e  the 
s p a t i a l  a s s e m b l a g e ,  the  a r c h i t e c t u r a l  d e t a i l  and the  bui lding 
technology of the design in a manner  and to a level of de ta i l  not  
p r ev io us ly  d e m o n s t r a t e d .  This  s tudy  wi l l ,  hopeful ly ,  a l lo w a 
f u l l e r  u n d e r s ta nd in g  of the  bui ld ing to th o s e  not  p r iv i le ged  to 
have the  u n re s t r i c t e d  a c ces s  a fforded the wr i te r .
The key  s e c t o r  of  s t u d y  of  t h i s  T h e s i s  is,  h o w e v e r ,  t h e  
exam ina t io n  of the  envi ronmenta l  s y s t e m s  of the  building. The 
h e a t i n g  and v e n t i l a t i n g  s y s t e m s  of  t h e  Sc hoo l  h a v e  been  
me nt i oned  only b r i e f ly  in prev ious  s t u d i e s  of the bui lding and, 
a l s o ,  in t h e  m a j o r  h i s t o r i c a l  s t u d y  of t h e  h i s t o r y  of 
env i ronm enta l  des ign in a r c h i t e c t u r e . 7
T h i s  w o rk  s e t s  ou t  to e x a m i n e  t h e  d e t a i l  o f  t h e  d e s i g n  and 
o p e r a t i o n  of the  s y s t e m s .  More im p o r ta n t ly ,  the  T h e s i s  a i m s  
to  t r a c e  the  o r ig in s  of  the  techno logy  employed  in th e  design 
and to p l a c e  t h e  G la sg ow  School  of Ar t  in i t s  r i g h t f u l  p l a c e  
wi t h in  the  c o n te x t  of the  h i s tor y  of envi ronmenta l  engineering.
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The Origins of the Thes is
This  s t u d y  w a s  in s p i r e d  by the  w r i t e r ' s  e a r l i e r  D i s s e r t a t i o n  
and Technical  Study on the  West  Wing of the Glasgow School of 
A r t 1, s u b m i t t e d  to th e  Ma ck in to sh  School  of  A r c h i t e c t u r e  in 
May 1 9 8 8  and  a w a r d e d  t h e  H a l d a n e  Fund P r i z e  f o r  
Disserta t ion .
The D i s s e r t a t i o n  or ig ina ted  a s  a m e a s u re d  drawing  s tudy only, 
in the  cou rs e  of w h ic h  the  p r e p a r a t i o n  of survey  i n fo rm a t i o n  
r e q u i r e d  a c c e s s  t o  be g a in e d  to  a i r  d u c t s  and p l a n t  r o o m s  
p e r t a i n i n g  to t h e  o r i g i n a l  p l e n u m  h e a t i n g  s y s t e m .  During  
th e se  inves t iga t io ns  it  w a s  noted th a t  a cons iderab le  amount of 
th e  o r ig in a l  h e a t i n g  and v e n t i l a t i n g  p l a n t  and i n s t a l l a t i o n s  
rema ine d ,  in n e a r - p e r f e c t  condi t ion,  d e s p i t e  the  f a c t  t h a t  the  
s y s t e m  had been unused s ince  the  1920's.
S tudy of publ ished  docume nta t io n ,  read i ly  ava i lab le  for  public 
r e f e r e n c e ,  r e v e a l e d  l i t t l e  i n f o r m a t i o n  on t h e s e  o r i g i n a l  
envi ronm en ta l  s y s t e m s ;  being of only a genera l  na tu re  and not  
t o t a l l y  a c c u r a t e .  The w r i t e r ' s  i n t e r e s t  in th e  h i s t o r y  of  th e  
s y s t e m ,  in i t s  l i k e ly  p e r f o r m a n c e  in us e  and  in th e  g e n e r a l  
t e c h n o l o g y  of  t h e  Sc hool  w a s  su c h  t h a t  th e  s c o p e  of  t h e  
D i s s e r t a t i o n  w a s  ex t end ed  to  inc lude a t e ch n ic a l  s tu dy  of the  
building.
P a r t i c u l a r  a t t e n t i o n  w a s  pa id  to the  e n v i r o n m e n ta l  s y s t e m s ,  
d e s c r i b i n g ,  in d e t a i l ,  t h e  c o n s t r u c t i o n  and  i n s t a l l a t i o n ,  
a n a ly s in g  the  l ike ly  p e r f o r m a n c e  by c o m p u t e r  m o d e l l i ng  and 
examining  the  poss ib i l i ty  of re in s ta te m e n t .
C o m p a r a t i v e  a n a l y s i s  s h o w e d  t h e  S c h o o l ' s  h e a t i n g  and 
ve nt i la t ing  s y s t e m s  to  be of a s im i l a r  type to those  of the Royal 
V ic to r i a  Hosp i ta l ,  B e l f a s t  and of Frank Lloyd Wrigh t ' s  Larkin 
Building in Buffalo.  These  t w o  bui ld ings w e r e  c i t e d  by Reyner 
Banham,  in h i s  s e m i n a l  w o rk  'The A r c h i t e c t u r e  of t h e  W e l l -  
T e m p e r e d  E n v i r o n m e n t ' ,  a s  b e in g  t h e  key  b u i l d i n g s  in t h e  
h i s tory  of envi ronmenta l  des ign a t  the  tu rn  of th e  century.*
In i n c o r r e c t l y  d a t i n g  th e  Glasgow School of A r t ’ Banham had,
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h o w e v e r ,  f a i l e d  to  n o t e  t h a t  i t  p r e - d a t e d  bo th  t h e  Royal  
Victor ia Hospital  and the  Larkin Building. Detai led ana lys i s  of 
th e  s y s t e m s  of  t h e  o t h e r  t w o  b u i l d i n g s  is p r e s e n t e d  in 
Banham's  work,  but  t h e r e  is only a genera l  d e s c r i p t i o n  of th e  
School 's ins ta l la t ions ,  again not  wholly accurate.
In c o n t r a s t  to the  s i t u a t i o n  per ta in ing  to the  Glasgow School of 
Ar t ,  th e  e n v i r o n m e n t a l  s y s t e m s  of  both  th e  Royal  V i c t o r i a  
H o s p i t a l 4 and  th e  Lark in Bui ld ing5 have  be en  d o c u m e n t e d  in 
s o u r c e s  o t h e r  t h a n  Banham and th e  i n f o r m a t i o n  r e l a t i n g  to 
them can be ve r i f ied  accordingly.
The m a j o r  c o n c l u s i o n s  of t h e  D i s s e r a t i o n  w e r e  d r a w n  f rom 
c o m p a r a t i v e  s t u d y  of  t h e  t h r e e  b u i l d in g s ,  b a s e d  upon t h e  
survey  and a n a ly s i s  of the  School 's  in s t a l l a t i o n s  and publ ished 
informat ion  on th e  o thers.
S ince  i t  p r e - d a t e d  bo th  of th e  o t h e r  b u i l d in g s  and had  been 
c o n s t r u c t e d  u s i n g  s i m i l a r  t e c h n o l o g y ,  fu l l y  c o - o r d i n a t e d  
wi th i n  a more complex s pa t ia l  as semblage ,  the  Glasgow School 
of Ar t w a s  cons idered  to  rank as  being of g r e a t e r  and, h i t h e r to  
u n r e c o g n i s e d ,  i m p o r t a n c e  in t h e  h i s t o r y  of  e n v i r o n m e n t a l  
t e c h n o l o g y  t h a n  e i t h e r  t h e  L a rk in  Bu i ld ing  or  th e  Royal  
Victor ia Hospital.
Due to  t h e  lack of d o c u m e n t a r y  i n f o r m a t i o n  r e l a t i n g  to  th e  
S c h o o l ' s  s y s t e m s  t h e r e  w a s  no p r e s e n t a t i o n  on t h e  d e s ig n  
or igins  of the  School of Ar t ' s  sy s te m  made in the Disser ta tion.
Trac ing the  source  of the  design input to the  Glasgow School of 
A r t ' s  e n v i r o n m e n t a l  s y s t e m s  w a s  to be t h e  m a i n  r e s e a r c h  
t h r u s t  o f  t h i s  T h e s i s  and w a s  to  i nv o lve  m u c h  f r u i t l e s s  
inves t igat ion  and a grea t  deal of luck.
The Technology of the Building
Inves t ig a t ion  unde r ta ken  in the  p r ep a ra t i o n  of t h i s  s t udy  was ,  
f o r  a long  p e r i o d ,  h a m p e r e d  by t h e  l a c k  of  a v a i l a b l e  
r e f e r e n c e s .  In i t i a l  s e a r c h e s  of m a j o r  l i b r a r y  d a t a b a s e s  and 
c o n t a c t  w i t h  c e n t r a l  b o d i e s  r e s p o n s i b l e  f o r  t h e  c a r e  and 
m a i n t e n a n c e  of public  bu i ld ings  fa i le d  to uncover  any f u r t h e r  
in fo rm a t i on  on th e  key bui ld ings  m en t ioned  by Banham*, or  on
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the  f igu re  whom he m e n t io n s ,  w i t h  a p p a r e n t  s ig n i f i c a n c e  but  
w i t h o u t  b ib l iographic  r e f e r e n c e ,  a s  s ha r i ng  home t o w n s  w i t h  
the Glasgow School of Art; Will iam Key.7
For many m o n t h s  t h e  w r i t e r  c o l l a t e d  n e g a t i v e  r e s p o n s e s  to 
r e q u e s t s  fo r  i n form at ion  f rom cent ra l  bodies  and in s t i t u t io ns .  
A lw ays  the  m a j o r  q u e s t i o n  r e m a in ed ,  w hich  s e e m e d  l ikely to 
unlock the  puzzle  -  Who w a s  Wi ll iam Key?
Eventua lly the  w r i t e r  w a s  to r e c e i v e  in fo rm at io n ,  in in d i re c t  
response  to  one enquiry*, which  w a s  to i l l u s t r a t e  c l ea r ly  Key's 
c o n t r i b u t i o n  to  th e  d e v e l o p m e n t  of e n v i r o n m e n t a l  s y s t e m s  
des ign  in the  18 9 0 ’s; a m a j o r  p a t e n t  approva l  g r a n t e d  to Key 
and a Robert  Tindall  fo r  im provem en ts  to the  des ign of hea t ing  
and v e n t i la t in g  apparatus.^
The re  w a s  to  be a g r e a t  deal  m o re  luck re qu i r ed ,  however ,  in 
leading the  w r i t e r  to  the  informat ion  which  would d em o n s t r a te  
the prac t ica l  appl ica t ion  of Key and Tindall ' s  designs.
F o l l o w i n g  th e  i n i t i a l  f a i l u r e  to  t r a c e  i n f o r m a t i o n  on key 
in s ta l l a t i o n s  from the m o s t  l ikely sources  th e  s ea rch  for  c lues  
w a s  widened .  A f t e r  e n q u i r i e s  of th e  Nor thern  I re land  Heal th  
Board and P ro pe r ty  S e r v i c e s  Agency had led to the  be l ie f  th a t  
t h e r e  w e r e  no su r v iv in g  r e c o r d s  or  i n s t a l l a t i o n s  r e l a t i n g  to  
the  Royal V ic to r ia  Hospi ta l ,  B e l f a s t  w o r th y  of in v e s t i g a t io n ,  
t h e  w r i t e r  s e n t  an enqui ry  ab ou t  i t s  e n v i r o n m e n t a l  s y s t e m s  
d i r e c t  to the  Hospi tal ,  add re ss i ng  an a r c h iv is t  who may or may 
not  exist .
A f te r  so m e  t i m e  a r esponse  w a s  r ece ived  f rom a do c to r  a t  the  
Hospi ta l .10 This  re sp onse  w a s  to lead the  w r i t e r  to a group of 
m e d i c a l  p e r s o n s  w h o s e  i n t e r e s t  in t h e  h i s t o r y  of  t h e i r  
e s t a b l i s h m e n t s  had insp i red  them to in v e s t ig a t e  and document 
r a r e  a r c h iv e  m a te r i a l .
In s t u d y i n g  t h e  o r i g i n s ,  s o u r c e s  of  fu n d in g ,  d e s i g n  and  
o pe ra t io n  of t h e i r  r e s p e c t i v e  I n s t i t u t i o n s  they  had pa id g r e a t  
a t t e n t i o n  to the deve lopment  and app l ica t ion  of envi ronmenta l  
technology.
T h e s e  a m a t e u r  h i s t o r i a n s  w e r e  to  su p p ly  t o  t h e  w r i t e r  a 
s u b s t a n t i a l  s t o c k  of c o n t e m p o r a r y  pap er s ;  a r c h i t e c t u r a l  and 
m e d i c a l  p a p e r s  and  n e w s p a p e r s ;  on t h e  d e s i g n  of  t h e i r
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r e s p e c t i v e  e s t a b l i s h m e n t s ,  r e l a t i n g  t h e  e n v i r o n m e n t a l  
s y s t e m s  d e s ig n  to t h e  o v e r a l l  p r o c u r e m e n t  and o p e r a t i o n a l  
p r o c e s s e s . ' 1
This documenta t ion provides  a wide  range of in format ion on the 
d e v e l o p m e n t  and  i m p l e m e n t a t i o n  of e n v i r o n m e n t a l  de s ign  
during the  second  ha l f  of the  n i n e t e e n th  c en tu ry  and the  f i r s t  
decade of the twent ie th.
The in i t i a l  b a t c h  of p a p e r s  w h ic h  w e r e  supp l ied ,  r e l a t i n g  to 
t h e  o r i g i n s  of th e  B e l f a s t  V i c t o r i a  I n f i r m a r y ' s  s y s t e m s ,  a s  
d er ive d  f rom th e  des ig n  of  the  Bi r mingham General  Hospita l ,  
contained a m is n o m er  re la t ing  to a Glasgow hospi tal  which w a s  
cons idered  r e l evan t  to the design evolution. '  2 Iden t i f ica t ion  of 
t h e  c o r r e c t  h o s p i t a l  w a s  to  be one of  t h e  m a j o r  s t e p s  in 
r e l a t in g  the  Glasgow School of Ar t ' s  envi ronmenta l  s y s t e m s  to 
o t h e r  con temp orary  d e v e lo p m e n ts . ' 3
Study of the to t a l  w e a l t h  of m a te r ia l  suppl ied en ab le s  suppor t  
to be e s ta b l i s h e d  fo r  the  tw o  t h e o r ie s  which a re  cen t ra l  to the 
h i s to r i ca l  Thesis.
F i r s t ly ,  i t  w i l l  be sho wn t h a t  the  pr ev ious  e xpe r i enc e  appl ied  
to  the  e nvi ronm ent a l  s y s t e m  des ign  of the  Glasgow School of 
Ar t  w a s  l ikely to have  been t h a t  of the a r c h i t e c t  Joh n  Keppie, 
p a r t n e r  in th e  p r a c t i c e  of  Honeyman and Keppie,  in w hi ch  C R 
M a c k i n t o s h  w a s  an e m p l o y e e  a t  t h e  t i m e  of  t h e  d e s i g n  
compet i t ion  for  the School.
The second  key th eo ry  r e l a t i n g  to  the en v i r o n m en ta l  s y s t e m s  
conce rns  the  na tu re  of the  p lan t  in s t a l l e d  to the  School w i t h in  
th e  origina l  Phase  I c o n s t r u c t i o n  programme.
The m a jo r  e l e m e n ts  of the  sy s te m  design of the  Glasgow School 
of  A r t  a r e  s i m i l a r  t o  t h o s e  i l l u s t r a t e d  in Key and T i n d a l l ' s  
p r ev i ou s ly  unpubl i she d  p a t e n t ' 4 . This  p a t e n t  i l l u s t r a t e s  th e  
f i r s t  k n o w n  d e s c r i p t i o n  of t h e  p r i n c i p l e s  of  t r u e  a i r -  
c o n d i t i on in g  and p r e - d a t e s ,  by s o m e  13 y e a r s ,  th e  A m er i can  
p a t e n t s  g e n e r a l l y  a c c e p t e d  a s  b e in g  f u n d a m e n t a l  to th e  
in t roduc t ion  of a i r - c o n d i t i o n in g .^
Accord ing  to th e  C o n t r a c t  d o c u m e n t a t i o n  fo r  t h e  h e a t i n g  and 
v e n t i l a t i n g  p l a n t  a l l  of  t h e  key  e l e m e n t s  d e s c r i b e d  in t h i s
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p a t e n t  w e r e  i n c o r p o r a t e d  i n to  t h e  d e s i g n  of  t h e  S c h o o l ' s  
s y s t e m s ,  a s  i n s t a l l e d  in t h e  f i r s t  p h a s e  of c o n s t r u c t i o n  in 
1 8 9 6 - 1  8 9 7 . '  ^
The School in Context
The s e a r c h  fo r  in f o r m a t i o n  r e l a t i n g  to  the  Glasgow School of 
A r t ' s  bu i ld in g  t e c h n o l o g y  w a s  to  lead  t h e  w r i t e r ,  a g a in  by 
chance,  to documenta t ion  re la t in g  to the  origins  of the building 
and to  t h e  e d u c a t i o n  s y s t e m  i n t o  w h i c h  i t  w a s  to  be 
im p le m en te d .17 T h is  d o c u m e n t a t i o n  has  not ,  to t h e  w r i t e r ' s  
knowledge,  been r e f e r r ed  to in previous s t u d i e s  of the School.
The d o c u m e n ts  c l a r i f y  t h e  a im s  of  the na t io na l  a r t  edu ca t io n  
c u r r i c u l u m  in t h e  1 8 9 0 ' s ,  d e t a i l  t h e  m e a n s  by w h i c h  Ar t  
Schools  w e r e  funded and, also,  p rovide  addi t iona l  i n forma t io n  
on the  re la t ionsh ip  be tween  the  Glasgow School of Art  and some 
of t h e  n o t a b l e  m e m b e r s  of  t h e  G l a s g o w  a r c h i t e c t u r a l  
es tab l i shment .
A ss e s s m e n t  of th i s  documentat ion leads the w r i t e r  to a view of 
the  Glasgow School of Art  a s  a building which is borne en t i re ly  
of the  nature  of the  soc ie ty  into which it w a s  introduced.
The Drawn Study
In a d d i t i o n  to  t h e  h i s t o r i c a l  s t ud y ,  t h i s  T h e s i s  d e v e lo p s  th e  
m e a s u r e d  d r a w i n g  s t u d y  i t s e l f  to c o v e r  t h e  e n t i r e  bu ilding,  
s h o w i n g ,  a s  a c c u r a t e l y  a s  p o s s i b l e ,  t h e  m a s s i n g ,  s p a t i a l  
a r r a n g e m e n t s ,  t e c h n o lo g y  and c o n s t r u c t i o n  of t h e  School  as  
c o m p l e t e d  in 1909.  T h e s e  d r a w i n g s  sh o w  th e  bu i ld ing  in a 
m a n n e r  n o t  p o s s i b l e  w i t h  2 - d i m e n s i o n a l  d r a w i n g  or  
photography.
The d r a w i n g s  w e r e  p r e p a r e d  in o r d e r  to  a s s i s t  the  te c h n i c a l  
s tu d y  of the  e n v i r o n m e n t a l  s y s t e m s  and c o n s t r u c t i o n  of th e  
building and, along w i t h  th e se  s tud ies ,  a re intended to complete 
the  p i c tu re  of a to ta l  a r c h i t e c t u r a l  p ro cess ,  as  ou t l i ned  in the 
Preface  to th i s  study.
The s t a r t i n g  point  of th e  drawn s tu dy  w a s  the  s e t  of d rawings ,  
in M a c k i n t o s h ' s  hand,  n u m b e r e d  1 - 1 0 ,  c o m p l e t e d  in 1910 ,
12
CONFIDENTIAL GM CAIRNS 1992
the Glasgow School of Art - an Architectural Totality
sh o w in g  th e  School  much a s  bu i l t .  T h e s e  d r a w i n g s  a r e  not ,  
however ,  ful ly  a c c u r a t e  r e c o r d s  of the bui lding as  comple ted .  
The main dr aw in gs  f rom the  s e t  a re reproduced,  fo r  re fe rence ,  
in Appendix 1.
These  drawings ,  along w i t h  the  handbook published by Glasgow 
School of A r t 18, w e r e  of inva luable  a s s i s t a n c e  in checking  the  
o r ig in a l i t y  of c e r t a i n  f e a t u r e s  and in sh ow in g  the  p r o c e s s  of 
deve lopment  of the  design,  f rom th e  in i t i a l  d r a w in g s  of 1896,  
th r o u g h  t h e  r e d e s i g n  of  1 9 0 7 ,  to  m o d i f i c a t i o n  d u r i n g  
cons truc t ion .
Other  than  the s e t  o f 1 / e 1 ' -0" plans,  e l e v a t io n s  and se c t i o n s ,  
which  c o nt a in  very  fe w  n o t e s  on c o n s t r u c t i o n  and s t r u c t u r e ,  
t h e r e  a r e  f e w  s u r v i v i n g  r e c o r d s  of  t h e  c o n s t r u c t i o n  of th e  
bui lding.  The a u t h o r  h a s  been  u nabl e  to  t r a c e  any s u rv iv in g  
r e c o r d  of  l a r g e  s c a l e  d e t a i l  d r a w i n g s  u s e d  d u r i n g  t h e  
c o n s t r u c t i o n ,  o t h e r  t h a n  th e  t w o  ' / « " . T - 0 "  p a r t  s e c t i o n s  
ca t a logued  by K i m u r a '« and the  full  s i z e  d e ta i l  o f  t h e  Library 
l ights .20
C o m p a r a t i v e  s t u d y  of th e  s u r v i v i n g  d r a w i n g s  and of  t h e  
building, a s  comple ted,  ind ica tes  th a t  the  design w a s  su bj ec t  to 
many unrecorded de ta i l  a l t e r a t i o n s  during const ruc t ion .
The o r i g i n a l  B i l l s  of  Q u a n t i t i e s  f o r  b o th  p h a s e s  of  t h e  
d e v e l o p m e n t  s u r v i v e  and a r e  he ld  by t h e  Ar t  School  Library.  
These documents  provide va luable r eco rd s  of the  m a t e r i a l s  and 
c o n s t r u c t i o n  of  t h e  Sch oo l ,  in c lu d in g  t h e  e n v i r o n m e n t a l  
s y s t e m s .21
The b u i l d i n g  has  r e m a i n e d ,  t h r o u g h o u t  i t s  l i f e ,  f i r s t  and 
fo re m o s t  a work ing Ar t School,  as  a r e s u l t  of which  it has been 
su b je c t e d  to in te r io r  a l t e r a t i o n s  to  su i t  the  needs  of i t s  users ,  
th e  r e q u i r e m e n t s  of  B ui l d ing  and F i re  R e g u l a t i o n s  and th e  
inc o rp o ra t i o n  of  up da te d  s y s t e m s  technology .  Only in r e c e n t  
y e a r s  has  a p r o c e s s  been  begun of r e i n s t a t i n g  s o m e  a r e a s  to  
t h e i r  o r ig ina l  c h a r a c t e r ,  w h i l s t  o th e r  chang es  co n t i n u e  to be 
implemented ,  not  a lw a y s  sympathe tical ly .
The s e r v i c e s  i n s t a l l a t i o n s ,  n o t a b l y  t h e  h e a t i n g  and l ig h t i n g  
s y s t e m s ,  have  been  s u b j e c t  to  m a j o r  a l t e r a t i o n .  As s t a t e d  
e a r l ie r ,  the  or ig ina l  w a r m  a i r  he a t i n g  s y s t e m  w e n t  out  of use
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in th e  1920' s ,  be ing  r e p l a c e d  by a s t e a m  r a d i a t o r  c i r c u l a t i o n  
s y s t e m  w i t h  p ipework  run in s e ns i t i ve ly  through c o r r id o r s  and 
into the s tudio window r e c e s s e s ,  w i t h  the  loss  of much original 
panell ing.
T h i s  s y s t e m  w a s  a g a in  m o d i f i e d  in t h e  1 9 7 0 ' s ,  bu t  th e  
oppor tun i ty  to r e i n s t a t e  so m e  of th e  or ig ina l  f e a t u r e s  a t  t h i s  
t ime  w a s  not taken.
Although Mackin tos h ' s  d e c o r a t i v e  l ight  f i t t i n g s  r e m a i n  a s  an 
integral  pa r t  of some of the  m a j o r  spaces ,  such a s  th e  Library, 
the s tud io  l ighting has  been changed severa l  t i m e s  to m e e t  the  
n e e d s  of th e  u s e r s ,  in a c c o r d a n c e  w i t h  a d v a n c e s  in l i gh t in g  
t e c h n o lo g y .  The  o r i g i n a l  s y s t e m  of m o v e a b l e  l i g h t s  on 
t r av e l l in g  pu l ley s  r e m a i n s  only in photographic  re cor ds . 22
Most of th e  c h a n g e s  m a d e  dur ing  the  bu i ld ing ' s  l i f e  have  not  
been r e c o rd e d  in t h e  form of b e fo re  and a f t e r  d r a w i n g s ,  a s  a 
r e s u l t  of w h i c h  c e r t a i n  a r e a s  of  th e  b u i ld in g  a r e  d r a w n  in 
detai l  f rom evidence of w h a t  re m a in s  e l s ew her e ,  or a re  le f t  in 
ou t l ine  only.
The d i f f i c u l t i e s  o f  p ro d u c in g  a 3 - d i m e n s i o n a l  r e c o r d  of so 
complex a building,  of which  th e r e  a re  such l im i te d  r eco rd s  of 
i t s  o riginal  c o n s t ru c t i o n ,  a re  sho wn  in the  e r r o r s  of s c a l e  and 
d e t a i l  to  be found not  only in the  model  house d  in th e  School 
Library  and in e a r l i e r  2 - d i m e n s i o n a l  d r a w i n g s ,  p r e p a r e d  for  
t h e  Wiggins  Te a p e  m e a s u r e d  d r a w i n g s  c o m p e t i t i o n 2 1 , b u t ,  
a l s o ,  in t h e  m o s t  r e c e n t ,  c o m p u t e r - g e n e r a t e d  s t u d i e s ,  
p repared  w i t h in  the  School.24
Summary Aims
The t e x t  of t h i s  T h e s i s ,  in c o n j u n c t i o n  w i t h  t h e  d r a w i n g s ,  
a n a l y s e s  th e  p h y s i c a l  a s s e m b l a g e  and th e  t e c h n o lo g y  of  the  
G la sg ow  School  of Ar t  bu i ld ing ,  e x a m i n e s  t h e  m e a n s  of i t s  
p rocu rement ,  plac ing it  in I t s  h i s t or i ca l  contex t ,  and a s s e s s e s  
the fu l f i lm en t  of i ts  function.
The  d r a w n  s t u d y  p r e s e n t s  th e  b u i l d i n g  in a m a n n e r  no t  
p r e v i o u s l y  a t t e m p t e d  w hi ch ,  w he n  r e a d  in c o n j u n c t i o n  w i t h  
c u r r e n t l y  a v a i l a b l e  d r a w n  and  p h o t o g r a p h i c  r e c o r d s ,  w i l l  
a l low a g r e a t e r  unde rs ta ndin g  of th e  building to  th ose  not  able
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to gain the necessary  access.
Based  upon the  r e s e a r c h  w o r k  involved in p r e p a r a t i o n  of th e  
Thes is  p roposa ls  a re  included w i th in  a P o s t s c r i p t  to  the  study  
fo r  f u r t h e r  a m e n d m e n t  to the  School ,  w h e r e  f e a t u r e s  w hi ch  
have been su b j e c t  to e a r l i e r  a l t e r a t i o n  mi gh t  be r e c o n s t r u c t e d  
to a s t a t e  n e a r e r  to the  or igina l ,  w i t h o u t  loss  of pe r fo rm anc e  
or w i t h  im provement  w h e r e  possible.
15
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Introduction
"It is  i m p o s s i b l e ,  by s u c h  l i m i t e d  m e a n s  (p h o to g r a p h y  and 
c o m m e n t a r y ) ,  h o w e v e r ,  to  c a p t u r e  t h e  t r u e  s p i r i t  of  th e  
building. One cannot p o r t r a y  tw o - d i m e n s l o n a l l y  the  sw eepin g  
v i s t a s ,  t h e  e c s t a t i c  so ar in g  lines....or th e  vas t ,  a i ry  space...."'
The w r i t e r  has  been pr ivi leged ,  in the  co u r se  of t h i s  s tudy ,  to 
be granted a lmos t  unl imited a c c e s s  to the  Glasgow School of Art  
and  h a s ,  t h e r e f o r e ,  b e e n  ab le  to  bu i ld  up a p i c t u r e  of th e  
building which  is ava ilable to  few o thers,  wi t h in  the  necessa ry  
r e s t r i c t i o n s  of  a w o r k i n g  School  of  Art.  It is a p i c t u r e  of 
s p a t ia l  complexi ty  which cannot  be taken  in and comprehended 
in a single,  or even a few v i s i t s  to the  School.
"It is d i f f i c u l t  to ob ta in  a com pre he ns iv e  v iew  of th e  bui lding 
becaus e  of the  a w k w a r d  s i t e ,  na r row  s t r e e t s  and sur rounding  
p r o p e r t y ,  and t h e  v i s u a l  e f f e c t  Is d i f f e r e n t  f r o m  e a c h  
a pproach ."2
Even the  s e t t i n g  of th e  building p laces  a c c e s s  r e s t r i c t i o n s  upon 
the  v i s i t o r  and admirer ,  due to  the  na tur e  of th e  s i t e  and of the  
sur rounding  deve lopments .
In the  p re p a ra t i o n  of t h i s  Thes i s ,  the  s e t  of d r a w i n g s  w e r e  an 
e s s e n t i a l  a n a l y t i c a l  t o o l ;  a i d i n g  th e  s t u d y ,  a n a l y s i s  and 
understanding  of th e  building's t echnology
Concept of  the Drawn Study
As s t a t e d  in t h e  In t r o d u c t i o n ,  t h e  pu rp o se  of t h i s  T h e s i s ,  in 
t e r m s  of th e  d r a w n  s tu d y ,  w a s  to  pro du ce  a s e r i e s  of t h r e e -  
d imensional  d rawings  of the Glasgow School of Art,  regarded  by 
m an y  a s  t h e  f i n e s t  a r c h i t e c t u r a l  w o r k  of  C h a r l e s  Rennie  
Mackin tosh.  T h e se  d r a w i n g s  w e r e  to  i l l u s t r a t e  th e  m a ss in g ,  
s p a t i a l  a r t i c u l a t i o n  and a r c h i t e c t u r a l  d e t a i l  of th e  bu ilding,  
a l o n g  w i t h  d e t a i l  of  t h e  s t r u c t u r e ,  c o n s t r u c t i o n  and  
e n v i r o n m e n t a l  s y s t e m s  c o n f i g u r a t i o n .  The  d r a w i n g s  then  
s e r v e d  a s  a m a j o r  a n a l y t i c a l  tool  in the  s tu dy  of the  bui lding 
technology.
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The d ra w in g s  a re  intended,  w hen  read  in con jun c t i on  w i t h  the  
t e x t  of the  Thes is ,  to com ple te  the  p ic tu re  of the  a r ch i te c tu ra l  
tota l i ty  of the Glasgow School of Art.
It w a s  in the  persuance of th i s  a im tha t  the choice of view point 
for  the main drawings  w a s  made,  showing  v i ew s  to the in te r ior  
from the  internal  angles  of the  south facade. These v ie w s  show 
the  i n t e r i o r  s p a t i a l  c o m p o s i t i o n  r e l a t e d  to  the  bui ld ing  form 
and  t o  t h e  s t r u c t u r e  and,  a d d i t i o n a l l y ,  e n l a r g e  upon t h e  
avai lab le  v isua l record  of the  School
The no r th  e l ev a t i o n  to  R enf re w  S t r e e t  and th o se  to Dalhous ie  
S t r e e t  to the  ea s t  and Sco t t  S t r e e t  to the w e s t  remain  largely as 
buil t ,  o th e r  than t w o  w indow s a t  th e  lower  leve ls  a t  Dalhousie 
S t r e e t .  They a re  e a s i l y  v i e w e d  f rom the su r rou nd in g  s t r e e t s  
and a re well  documented in dr aw in gs  and photographs.
The sou th  e le va t io n  is, however ,  to a large e x te n t  hidden from 
v iew by the  c in e m a  d e v e lo p m e n ts  to  th e  sou th  on Sauchieha l l  
S t r e e t  and is not  wel l  recorded in i ts  completed  form.
It is a p p a r e n t  t h a t  th e  a r c h i t e c t  paid no le s s  a t t e n t i o n  to the  
form and de ta il  of th i s  eleva tion than to the  main facades,  going 
t h r o u g h  t h e  s a m e  p r o c e d u r e  of  d r a w i n g  r e f i n e m e n t  and 
a l t e r a t i o n  during cons t ruc t ion .
W h e r e a s  t h e  s t r e e t  f r o n t a g e s  a r e  c o n s t r u c t e d  of  a s h l a r  
m a s o n r y ,  t h e  s o u t h  f a c a d e  i s  p r i m a r i l y  f i n i s h e d  w i t h  gr ey  
r o u g h c a s t .  The  o v e r a l l  m a s s i n g  of  t h e  f a c a d e  c o m b i n e s  
app aren t ly  ca sua l  changes  of s c a le  and form, c a re fu l ly  r e l a t e d  
to  i n t e r n a l  s p a c e s  and to  r e q u i r e m e n t s  of  t h e  h e a t i n g  and 
v e n t i l a t i o n  s y s t e m s ,  w i t h  p r e c i s e  s y m m e t r i e s  of  ind iv idua l  
s e c t i o n s ,  su c h  a s  t h e  c o r r i d o r s ,  th e  L ib ra ry  t o w e r  and th e  
imposing m a s s  of the cen t ra l  sec t ion,  housing the  Museum.
These  cen t r a l  s e c t i o n s  to  the  south  facade  of the  School,  along 
w i t h  the in te rna l angles  conta ining the secondary  s t a i r  tower s ,  
a r e  no longer fu l ly  v i s ib le  f rom t h e  sur rounding  s t r e e t s .  The 
d r a w i n g s  a c c o m p a n y i n g  t h i s  s t u d y  r e c o r d  t h e s e  v i e w s  and 
e n a b l e  t h e  r e a d e r  to  e s t a b l i s h  th e  c o m p l e t e  p i c t u r e  of  th e  
bui lding's  ex te rn a l  form and composi t ion.
The m a s s i n g  of d i s p a r a t e  e l e m e n t s  and t h e  v a r i e d  s i z e s  and
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groupings of f e n e s t r a t i o n  of the south  facade  a re  in c o n t r a s t  to 
t h e  m o r e  f o r m a l ,  y e t  d e l i b e r a t e l y  a s y m m e t r i c a l  n o r t h  
elevation.
The m a te r ia l ,  f o rm s  and f e n e s t r a t io n  of the  south facade re la te  
mo re  c lo se ly  to  Mac ki n to sh ' s  r e s i d e n t i a l  wo rk s ,  a t  Windyhill  
and Hill House, than to the  o th e r  fa c a d e s  of the  School or to his 
w o r k s  f o r  th e  Gla sgo w School  Bo ards ,  s h o w i n g  m o r e  of th e  
in f luences  of S c o t t i s h  baronial  and ve rn acu la r  a rch i t ec ture .
Some of t h e s e  s h a r e d  f e a t u r e s ,  suc h  a s  t h e  m i s a l i g n m e n t  of 
w in d o w s  to s u i t  i n t e r io r  fun c t i on  and the lapping of d i f f e r e n t  
p l a n e s ,  a r e  pu t  down t o  c o m p u l s i v e n e s s  and a " c o n s c i o u s  
g a u che ne ss"  by Macleod in h i s  c o m m e n t a r y  on Windyhil l .3 In 
t h i s  approach  he d r a w s  co m p a r i s o n s  w i t h  th e  work  of English 
a r c h i t e c t s ,  such as B u t te r f ie ld  and Webb.
T h e s e  f e a t u r e s  a long  w i t h  o t h e r s ,  s u c h  a s  t h e  t o w e r i n g  
r o u g h c a s t  g a b l e s  p e r f o r a t e d  by s m a l l  i r r e g u l a r l y  p l a c e d  
openings and the  corbe l led  s t o n e w o r k  of the  s t a i r  t o w e r s  are,  
h o w eve r ,  c h a r a c t e r i s t i c  of e a r l i e r  S c o t t i s h  a r c h i t e c t u r e  and 
w o u l d  be k n o w n  to  M a c k i n t o s h ,  b o th  f r o m  t h e  w o r k s  of  
McGibbon and  R o s s 4 and,  a l s o ,  f r o m  h is  own t r a v e l s  and 
ske tch ing  throughout  Scotland.
As w i t h  the  r e s id en t ia l  works ,  many of the  d e t a i l s  of the  south  
facade can be r e l a t e d  d i rec t ly  to those  of the  bui ldings of rural  
Scot land,  in p a r t i c u l a r  to th ose  of the  v i l l a ge s  of Fife,  such as 
C u l r o s s ,  on t h e  F i r t h  of  Fo r th .  M a c k i n t o s h  k n e w  t h i s  
a r c h i t e c t u r e  w e l l  f ro m  h is  t r a v e l s  and i t  is l i k e ly  t h a t  he 
would  have  v i s i t e d  C u l r o s s  dur ing h is  t r i p  to Fa lk land  in the  
1890' s ,  f rom which  h is  s k e t c h e s  of the  Pa la ce  survive .5
Even had he no t  v i s i t e d  C u l r o s s  h i m s e l f ,  M ac ki n to sh  w o u ld  
c e r t a i n l y  ha ve  kno w n  i t  f ro m  t h e  s k e t c h  books  of  h i s  c l o s e  
f r iend  J e s s i e  King.5
The a sym m etr y  of the to ta l  compos i t ion  of the  southern  facade,  
a l th ough  typ ic a l  of th e  f o r m s  so  much  en jo ye d  by th e  Engl ish 
c o u n t r y  h o u s e  m o v e m e n t ,  i s  a r e f l e c t i o n  of t h e  S c o t t i s h  
ba ro ni a l  p r e c e d e n t ,  g iving e x t e r n a l  e x p r e s s i o n  to f u n c t i o n a l  
p l a n n i n g  of  i n t e r n a l  s p a c e s ,  r a t h e r  th a n  of  t h e  P a l l a d i a n  
s y m m e tr y  of the English Renaissance.
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In ad d i t i o n  to i l l u s t r a t i n g  th e  e x t e r i o r  fo rm  of t h e  bui lding,  
th e  m e a s u r e d  d r a w i n g s  s h o w  th e  i n t e r i o r  c o m p o s i t i o n ,  t h e  
a r c h i t e c t u r a l  de ta i l  and the  s t r u c t u r e  and c o n s t r u c t i o n  of the 
School.
The p lan  f o r m a t  of  t h e  b u i l d in g  i s a p p a r e n t l y  s i m p l e  in i t s  
compo s i t ion ;  th e  s p a c e s  d i s po se d  along the  e a s t - w e s t  ax is  of 
the  s i t e ,  w i t h  the  p r ima ry  d i s t r i b u t i o n  of n o r t h - l i t  s tu d i o s  to 
one s ide  of a c e n t r a l  co r r ido r  and s up por t  s p a c e s  to the  other.  
The E - sh a p e d  p lan  p e r m i t s  d a y l ig h t  to  p e n e t r a t e  t h e  c e n t r a l  
s p a c e s  a t  the  upper leve ls ,  w h i l s t  the  use  of roof  l ig h ts  to the  
l o w e r  l e v e l s ,  w i t h i n  t h e  r e c e s s e s ,  p r o v i d e s  n a t u r a l  l ig h t  
w he re  the  building a b u t t s  a mutua l  boundary to  the  south.
S e c t i o n s  t a k e n  t h r o u g h  t h e  b u i ld in g  a t  th e  m a i n  c o r r i d o r  
loca t ions a l so indicate  an apparen t  s im pl ic i ty  of form, wi th  the 
high  s t u d i o  s p a c e s  s t a c k e d  up a g a i n s t  t h e  c i r c u l a t i o n  and 
s e r v i c e s  zone. The main  co r r id o r s  have m a j o r  a i r  d i s t r ib u t i o n  
duc ts  fo r  the  hea t ing  and ve n t i la t i n g  s y s t e m  loca ted  above and 
below, along w i t h  some addit ional ,  small  studio spaces ,  to make 
up the  sec t iona l  height.
The or ig ina l  s e c t i o n a l  d r a w i n g s  to the  c e n t r a l  a r e a 7, through 
th e  Museum, and to  the  s e c o n d a ry  s t a i r s  in d ic a t e  mor e  of the  
c h a n g e s  of s c a l e  b e t w e e n  s p a c e s ,  bu t  they  do not  convey the  
e x t e n t  of  t h e s e  changes  and th e  man ne r  in which  they  might be 
ap p rec ia t ed  in the  cour se  of movement  through the  building.
It is  only in 3 - d im e n s io n a l  f o r m a t  t h a t  the t r ue  com pl exi ty  of 
the s p a t ia l  compos i t io n  and the  in teg ra t io n  of the  s e r v i c e s  can 
be demons t r a t ed ,  along w i t h  the  changes  of sc a le  and enc losure  
which  con t r ibu te  so much to the  c h a r a c te r  of the  building.
It m u s t  be noted,  however ,  t h a t  t h e s e  changes  of s c a le  and the  
app re c i a t i o n  of m o vem ent  through the  na tu re  of th e  enc lo su re  
of th e  s p a c e s  a re  p r i m a r i l y  d e m o n s t r a t e d  in the  second  phase  
of c o n s t r u c t i o n ;  in t h e  West  Wing and in th e  a d d i t i o n s  to the  
Eas t  Wing.
O th e r  th a n  in th e  s p a t i a l  s e q u e n c e  of E n t r a n c e  ha l l  to  Main 
S t a i r  to  th e  Museum,  t h e r e  i s l i t t l e  c o n t i n u i t y  of s p a c e  to  be 
app re c ia te d  in th e  f i r s t  phase  of cons t ruc t ion .  The addi t ion of 
t h e  t w o  s e c o n d a r y  s t a i r s ,  w i t h  t h e i r  i n t e r m e d i a t e  landings ,
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a long  w i t h  th e  c o n s t r u c t i o n  of  t h e  Loggia  and t h e  Pa vi l ion ,  
dur ing  t h e  s e c o n d  p h a s e  of c o n s t r u c t i o n ,  h a s  p r ov id ed  th e  
m a j o r i t y  of th e  c h a n g e s  of  s c a l e  and e n c l o s u r e  w h i c h  a re ,  
t o g e t h e r  w i t h  t h e  m a g n i f i c e n t  L ibr ary  i n t e r i o r s ,  t h e  m a j o r  
c on t r ib u t o rs  to  the  s p a t ia l  exper ience  to be ap prec ia ted  w i th in  
the Glasgow School of Art.
The Library,  w h ic h  m u s t  be  c o n s i d e r e d  th e  m o s t  s i g n i f i c a n t  
individual  s p a c e  in t e r m s  of q u a l i t y  of s p a c e  and l ight ,  b e a r s  
l i t t l e  r e s e m b l a n c e  in i t s  f ina l  f o r m a t  a s  c o n s t r u c t e d  to t h a t  
conce ived  by Mackin tosh  in h i s  or igina l  des ign  and i l l u s t r a t e d  
in h i s  c o m p e t i t i o n - w i n n i n g  d r a w i n g s 8, su ch  is t h e  d e g r e e  of  
change in ex te rna l  form and fenes t ra t ion .
The v iew m u s t  be ex p re ss ed  th a t ,  had the  funds been ava i lab le  
to  e n a b le  t h e  School  to  be c o m p l e t e d  in a s i n g l e  p h a s e  of  
c ons t ruc t io n ,  the end r e s u l t  m ight  wel l  have been a building of 
only minor ,  local  i n t e r e s t ,  l a ck ing  t h e  c o m p le x i t y  of s p a t i a l  
compos i t ion  and re la t io ns h i ps  which  a re cen t ra l  to i ts  s tanding 
a s  an a rc h i t e c tu ra l  mas te rp iece .
The a rc h i t e c tu ra l  form of the School, as  app rec i a ted  wor ldwide 
to  t h i s  day, m u s t  be se e n  to d e r i v e  f ro m  th e  a p p l i c a t i o n  of 
exper ience  gained and the  confidence ach ieved by Mackintosh in 
t h e  e x e c u t i o n  of  h i s  o t h e r  m a j o r  w o r k s  dur ing  th e  10 y e a r s  
wh ich  in te rvened  b e t w e e n  product ion  of the  ini t i a l  des ign  and 
commencement  of the second phase of const ruct ion.
Layout Drawings
The d r a w i n g s  i l l u s t r a t e  the  m ann e r  in w h ic h  the  f o r m s  of the  
var ious  s p a c e s  and the  f e n e s t r a t i o n  a re  r e l a t e d  to  one another ,  
to the fall of the s i t e  and to  the  locat ion of the south facade on a 
mu tu a l  boundary.
The dr aw in gs  of th e  sou th  fa cade  i l l u s t r a t e  the  r e l a t io n sh ip  of 
building to boundary,  which  w a s  of cons iderab le  im por tance  to 
the  n a tu r e  of the  c o m p o s i t io n  of the  south  facade.  The facade  
c o n t a i n s  a l a r g e  n u m b e r  of  w i n d o w s ,  w h i c h  w o u l d  n o t  be 
p e r m i s s i b l e  to  a m u tu a l  bound ary  un der  c u r r e n t  l e g i s l a t i o n .  
This may be co ns i de re d  a s  implying t h a t  th e r e  w a s  no s i m i l a r  
l i mi ta t ion  on deve lopment  a t  th a t  time.
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Contemporary documentat ion shows,  however,  t h a t  the  location 
of t h e  f e n e s t r a t i o n  w a s  i n f l u e n c e d  by th e  v i e w s  of  th e  
bu i ld ing ' s  i n s u r e r s  and t h a t  i t  w a s ,  a l so ,  a t  t h e i r  i n s i s t e n c e  
th a t  the  large pa ra p e t  w a l l s  to  th e  lo w er  levels  w e r e  included 
in the  f ina l  design.  This  w a s  done to ensu re  s e p a r a t i o n  of the  
roof l ights to the basemen t  s tud ios  from the roof of the  adjacent  
Hippodrome bui lding*
Al though th e  s o u t h  f a c a d e  i s  now devoid  of o p e n in g s  be lo w 
ground f loo r  level  i t  w a s  n o te d  t h a t  t h e r e  w a s  o r i g i n a l l y  an 
opening  to th e  b a s e m e n t  level  of  t h e  J a n i t o r ’s house ,  fa c i n g  
onto the  w a s t e  ground a d j a c e n t  Dalhous ie S t r e e t ,  a s  indicated 
on the  m e a s u r e d  dr aw ing s .  This  can be d i s c e r n e d  f rom  ea r ly  
p h o to g r a p h s 10, but  is no t  sh ow n  on any or ig ina l  d r a w i n g s  and 
no lo ng e r  e x i s t s ;  t h e  c i n e m a  d e v e l o p m e n t  to t h e  s o u t h  now 
abutt ing the facade.
M a c k i n t o s h ’s d r a w i n g s  i n d i c a t e d  t h a t  w i n d o w s  w e r e  to  be 
included in the south  wal l  of the  S tone  Carving room, s i t u a t e d  
w i t h i n  t h e  b a s e m e n t  of  t h e  L i b r a r y  t o w e r .  T h e s e  w e r e ,  
however ,  removed  f rom the  des ig n  pr io r  to exe cu t io n ,  a t  the 
in s i s t e n c e  of the  bui lding' s  i n su re r s . 11
The overal l  m a s s in g  of th e  building,  as  v iewed  f rom the  south,  
sh ows  how the addi t ion of the second f loor  s tud io space and the 
new s t a i r  to  th e  E a s t  Wing w a s  a c h i e v e d  du r ing  th e  s e cond  
p h a s e  of  c o n s t r u c t i o n .  P a r t i c u l a r l y  n o t e w o r t h y  is th e  
ingenui ty  of the  Pavi l ion c o n s t r u c t i o n ,  c a n t i l e v e r e d  f rom the  
wa l l  head of the  s ou th  f acade  in order  to b y - p a s s  the  ex is t i n g  
m a j o r  s p a c e s  of  t h e  Museum and D i r e c t o r ' s  S tudio .  The link 
be tw een  East  and West  Wings is e s ta b l i s he d  w i t h o u t  d i s rup t ion  
to the ex is t ing  spaces.
To th e  E a s t  Wing of th e  Sc hool ,  t h e  d r a w i n g s  i l l u s t r a t e  th e  
m a n n e r  in w h i c h  t h e  a d d i t i o n  of  t h e  s e c o n d a r y  s t a i r  w a s  
ach i eved  r e l a t i v e  to  th e  e x i s t i n g  s p a c e s ,  in p a r t i c u l a r  to th e  
o r i g i n a l  Board  Room ( s h o w n  u n d e r  i t s  l a t e r  d e s i g n a t i o n ,  
Design Room).
It is in te r e s t in g  to no te  the  c o n t r a s t  in design be tw e e n  the tw o 
secondary s t a i r  to w e r s ,  the  e a s t  s t a i r  being qui te  l i t e ra l  in i t s  
i n t e r p r e t a t i o n  of  S c o t t i s h  b a r o n ia l  a r c h i t e c t u r e  and having  
v a r i e d  f e n e s t r a t i o n ,  w h e r e a s  t h e  w e s t  s t a i r  i s  s t a r k  and
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s i m p l e ;  a box c o n s t r u c t i o n  w i t h  r e p e t i t i v e  f e n e s t r a t i o n  
punched through it.
The f e n e s t r a t i o n  of the  e a s t  s t a i r  may be se en  to der ive  f rom 
the  r e l a t i o n s h i p  of  t h i s  a dd i t io n  to t h e  w e s t  w i n d o w s  of the  
or ig ina l  Board Room, a c r o s s  w h i c h  i t  w a s  c o n s t r u c t e d .  It is 
in te re s t i n g  to note  Mackin tosh’s  r e p e t i t i o n  of the de tai l  of the 
in te r se c t i o n  of the s t a i r  w i t h  the  ex is t ing  w in dows in the new 
f e n e s t r a t i o n  of the  ex te rna l  s t a i r  wa l l  opposi te ,  w i t h  the  s t a i r  
f l ights  running ac ro ss  the face  of the windows.
It has  been su g g e s t e d  to the  w r i t e r ,  by one of the  a d v is o rs  for  
t h i s  s tudy ,  t h a t  th e  e a s t  s t a i r  m ig h t  be the  wo rk  of s om eone  
o th e r  than Mackintosh,  because  of i t s  to ta l ly  a lien c h a r a c t e r  in 
r e la t i o n  to  th e  r e m a in d e r  of the  building. There  are,  however,  
no i n d i c a t i o n s  of  any hand  o t h e r  th a n  M a c k i n t o s h ' s  in any 
k no wn d r a w i n g s  of  th e  b u i ld in g  nor  in any of  h i s  w o r k s  as  
executed.
The s t a i r  w as ,  however ,  a l a te  addi t ion  to the  c o n s t r u c t i o n  of 
t h e  E a s t  Wing. The s u rv iv in g  s o u t h  e l e v a t i o n  d r a w i n g  d a te d  
1 9 0 7  s h o w s  t h e  s t a i r  o v e r d r a w n  on to  t h e  f a c a d e  in a 
s i m p l i s t i c  fashion.  The final ,  c o n s t r u c te d  form is f i r s t  shown  
in drawn f o r m a t  on the  a s - b u i l t  e leva t ion  da ted  1 9 1 0 . '2
Final c o n f i r m a t i o n  of the  i n s t r u c t i o n  to  in c o rp o ra te  the  s t a i r  
into th e  de s ig n  c a m e  a f t e r  th e  c o m m i t t e e  m e e t i n g  of 6 May 
1908,  when  a un ani m ou s  d e c is io n  w a s  ta k e n  to p ro ceed  w i t h  
i t s  c o n s t r u c t i o n ,  d e s p i t e  r e s e r v a t i o n s  e x p r e s s e d  a t  t h e  
p rev io us  w e e k ' s  m e e t i n g  over  the  l ikely e f f e c t  upon the  level 
of dayl ight ing to the  Board Room.'*
The l a t e  a d d i t io n  of s u c h  an i m p o r t a n t  i n t e r v e n t i o n  in to  the  
compos i t io n  of the  plan and facade ,  a t  a t i m e  when Mackintosh 
m u s t  have  been ful ly  p r eo ccu p ied  w i t h  the  c o m p l e t i o n  of the  
m a j o r  s p a c e s  of th e  W est  Wing, may have  r e s u l t e d  in a lo w er  
leve l  of e f f o r t  b e in g  e x p e n d e d  upon i t s  d e s i g n  th a n  m i g h t  
o th e rw i s e  have been expected.
Ce r ta in ly  the  m e t a l w o r k  to th e  head of t h i s  s t a i r ,  ex ecut ed  a t  
the  sa me  t i m e  a s  th a t  to the w e s t  s t a i r ,  sh ow s  less  a t t en t io n  to 
de ta i l  and is l e s s  s a t i s f a c t o r y ,  both f rom a v i su a l  and f rom a 
s t r u c t u r a l  po in t  o f  v i e w ,  having  r e q u i r e d  a l a t e r  a d d i t i o n  of  
l a tera l  bracing at  i t s  head.
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The sca le  of the  fe n e s t r a t i o n  to the e a s t  s t a i r ,  in compari son  to 
t h a t  of the  w e s t  s t a i r ,  may be r e l a t e d  d i r ec t ly  to the  concerns  
of the  Board over l igh ting leve ls  to the  e x is t i n g  Board Room.'* 
No s im i l a r  s i t ua t i on  requi red a t t e n t io n  at  the w e s t  s ta i r .
Wi th in  th e  c e n t r e  s e c t i o n  of  t h e  Sch ool  t h e  m o s t  c o m p le x  
s p a t i a l  c o m p o s i t i o n  of  t h e  p h a s e  1 c o n s t r u c t i o n  i s  
d e m o n s t r a t e d ;  th e  r e l a t i o n s h i p  of t h e  m a i n  e n t r a n c e  f rom  
R enfr ew  S t r e e t  to th e  e n c l o s u r e  of th e  En t r ance  Hall and the 
opening  out  of  t h e  s t a i r w a y  a p p r o a c h  to th e  c e n t r a l  publ ic  
a r e a ,  t h e  Museum,  and  to  th e  p r i n c i p a l  p r i v a t e  s p a c e ,  t h e  
Di rector ' s  Office.
The s m a l l n e s s  of the  main en t r anc e  doors,  a t  the  head of such a 
ma gni f i cen t  approach  s t a i r c a s e ,  is c i te d  by Leon Kr ie r as  being 
a m a j o r  f law in the  design,  'demeaning the  ac t  of en t ry  into the  
b u i ld in g ' . 1 5
It should be noted, however ,  t h a t  the  ex te rna l  doors a re located 
on t h e  e x p o s e d ,  n o r t h - f a c i n g  f a c a d e  of a high o c c u p a n c y  
building in a c l i m a te  not  noted fo r  mode ra t ion  of wind  and rain. 
The s i z e  of the  doors ,  t h e m s e l v e s ,  is  em in en t l y  p r a c t i c a l  and 
reading  of the  c e n t r a l  no r th  facade ;  the  doors,  the  surrounding 
w a l l s  and th e  main approach s t a i r ;  s h o w s  a v isual  compos i t ion  
in tota l  balance w i th  the  remainder  of the  facade.
Below th e  En t rance  Hall a r e  s i t u a t e d  the  main  p l an t  r oo m s of 
the  or ig ina l  h e a t i n g  s y s t e m ,  which  wi l l  be d i s c u s s e d  l a t e r  in 
t h i s  study.
The s o u t h e r n  bay of th e  c e n t r a l  s e c t i o n ,  be lo w  t h e  Museum,  
a c c o m m o d a t e s  a v a r ie ty  of supp or t  sp aces ,  ranging f rom s t a f f  
d i n in g  f a c i l i t i e s  to  c l e a n e r s '  r oo m s .  T h e s e  a r e  c e n t r a l l y  
l o c a t e d  f o r  e a s e  of  a c c e s s  and y e t  a r e  u n o b t r u s i v e  and not  
Immedia te ly no t iceable  to the  visi tor .
To th e  W e s t  Wing t h e  d r a w i n g s  i n d i c a t e  t h e  s t r u c t u r e ,  
c o n s t r u c t i o n  and  c o m p o s i t i o n  of t h e  L i b r a r y  t o w e r  in 
p a r t i c u l a r  d e t a i l .  T h i s  s e c t i o n  i s  w i d e l y  r e g a r d e d  a s  
M a c k i n t o s h ' s  m a s t e r p i e c e  an d  t h e  d r a w i n g s  s h o w  t h e  
r e l a t i o n s h i p s  of th e  in te rna l  s p a c e s  to  the c om po s i t io n  of the  
external  facades.
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The l a r g e  v e r t i c a l  w i n d o w s  to  t h e  w e s t  and s o u t h  Library  
to w e r  e levat ions ,  which  a re m a j o r  e le m e n ts  in the  magni f icen t  
e x t e r i o r  c o m p o s i t i o n ,  a r e  s h o w n  in r e l a t i o n  to  t h e  in te rn a l  
spa ces ,  w he re by  t h e i r  p r o j e c t i o n  up th rough the  School S to re  
space ,  r e l a t e d  to  the form of the  Library Gallery,  p roduces  the 
s p e c t a c u l a r  i n t e r n a l  s p a t i a l  e f f e c t .  The d e e p ly  r e c e s s e d  
win do w s,  r i s i n g  up th rough the  S to re ,  p roduce  a high level  of 
n a tu ra l  l igh t in g  to  th e  Library  w h i l s t  r e s t r i c t i n g  the  amount  
of d i r e c t  su n l ig h t  f rom the  so uth  and the  lo s s  of  u sab le  wal l  
space to fenestrat ion.
The w i n d o w s  to t h e  s o u th  f a c a d e  of  the Library d e m o n s t r a t e  
g r e a t  ingenui ty in the  r e p e t i t i o n  of the  bay form em plo yed  on 
the  w e s t  facade,  r e c e s s e d  in orde r  to rem ain  w i t h in  the  l i m i t s  
of the s i t e  boundary.
The i n t e r n a l  v i e w s  on to  t h e  n o r t h  f a c a d e  s h o w  how t h e  
roof l igh ts  to the  p ro je c t i n g  b a s e m e n t  s tud ios ,  below the level 
of  R e n f r e w  S t r e e t ,  a r e  s u r m o u n t e d  by th e  huge  n o r t h - l i g h t  
w i n d o w s  and r o o f  1 i g h t s  to  t h e  m a in  s t u d i o s ,  r e q u i r e d  by 
Franc is  Newbery 's  des ign  br i e f .16 These  a re shown in re la t io n  
bo th  to the  s tu d io  s p a c e s  t h e m s e l v e s  and to the  second  f loor ,  
added  in the  s e c o n d  p h a s e  of c o n s t r u c t i o n .  This  f l o o r  is s e t  
back so a s  to r e m a i n  inv is ib le  f rom Renfrew  S t r e e t  and, a lso,  
to remain c lear  of the roof l ights  to the  s tud i os  below.
The r e l a t i o n s h i p  of c i r cu la t i o n ,  an c i l la ry  s p a c e s  and main  a i r  
du c ts  for  the  hea t ing  s y s t e m  to the  m a j o r  work ing  s p a c e s  and 
to  th e  s t a i r s  d e m o n s t r a t e s  how the  a r c h i t e c t  in te g ra te d  t h e se  
s p a c e s  and the s e r v i c e s  w i t h in  the  height  of the  ma in  stud ios .  
The changes  of s c a l e  and e n c lo s u r e  b e t w e e n  t h e s e  s p a c e s  a re 
ful ly  e x p lo i te d  in the  p ro vi s io n  of i n t e r e s t i n g  v i e w s  onto  the  
cor r idors  from the  in t e rm edi a te  levels  of the  s t a i r s
These  v i e w s  have,  un for tuna te ly ,  been i n t e r ru p te d  by the  la t e r  
ad d i t io n  of f i r e  s c r e e n s  and doors ,  s e p a r a t i n g  the  s t a i r s  and 
c o r r id o r s .
In o r d e r  to  s h o w  c l e a r l y  t h e  s p a t i a l  r e l a t i o n s h i p s ,  m a in  
s t r u c t u r e  and a r c h i t e c t u ra l  de ta i l  of the  building on the layout 
d r a w i n g s  t h e  v e r t i c a l  b r a n c h  d u c t s  fo r  t h e  w a r m  a i r  supply  
and a i r - e x t r a c t  a r e  no t  shown.  The lo c a t i o n  of  t h e s e  d u c t s ,
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with in  the  main  w a l l s  and spa ces ,  is  indicated on the  drawings  
in C h a p te r  5.
Detail  Drawings
The large sc a le  dr aw in gs  show d e t a i l s  of the  c i r cu la t io n  a r e a s  
w h i c h  c o u ld  n o t  be a d e q u a t e l y  r e p r e s e n t e d  on t h e  m a in  
d r a w i n g s  and w h i c h  a r e  of  s i g n i f i c a n c e  b o t h  f o r  t h e i r  
a r ch i t ec tu ra l  de ta i l  and fo r  t h e i r  spa t ia l  quality.
The d e t a i l  of th e  f i r s t  f l o o r  c o r r i d o r  s h o w s  how Mackin tosh  
made use of the w id th  p ro je c te d  up from the  main  ground floor 
co r r idor s  to provide casua l  and in t i m a te  s e a t i n g  a r e a s  wi th in  a 
c o m m u n a l  sp a c e ,  w i t h  n i c h e s  b e t w e e n  f o r  d i s p l a y  of i t e m s  
f rom th e  S chool ’s  s c u l p t u r e  c o l l ec t io n .  The d e t a i l i n g  of  th e  
canopy o v e r  p r o v i d e s  a r e d u c t i o n  in th e  a p p a r e n t  h e ig h t ,  to 
s u i t  t h e  i n t i m a c y  of  t h e  s p a c e s ,  w h i l s t  a l l o w i n g  l i g h t  to  
p e r c o l a t e  t h r o u g h  f r o m  t h e  f u l l - h e i g h t  w i n d o w s  to  th e  
c o r r i d o r  beyond.
An open  v i e w  a l o n g  t h e  c o r r i d o r  i s  p r o v i d e d  f r o m  t h e  
i n te r m e d i a t e  landing to  the  s t a i r ,  which origina l ly gave a c c e s s  
to the  Library Gallery.
The m e t a l  work to th e  head of the  w e s t  s t a i r ,  shown in de ta i l ,  
p r o v id e d  t h e  n e c e s s a r y  b a l u s t r a d i n g  f o r  s a f e t y ,  w h e r e  t h e  
w in d o w  p a t t e r n  a l t e r a t i o n  r e q u i r e d  by the  p r o j e c t i o n  of  th e  
Conserva tory  would not p e r m i t  dayl igh ting to the  lowe r  f l igh t  
had the  ce n t r a l  wall  cont inued  up. The om is s io n  of the  cen t ra l  
wa l l  i t s e l f ,  w h ic h  is  not  r e q u i r e d  for  lo a d - b e a r i n g  p u r p o s e s  
above the  top f l igh t ,  a l so  r e d u c e s  the w e i g h t  of th e  s t r u c t u r e  
and t h e  load in g  to t h e  l o w e r  leve ls .  The  d e t a i l i n g  of  t h i s  
m e t a l w o r k ,  a p p a r e n t l y  h ig h l y  d e c o r a t i v e ,  p r o v i d e s  g r e a t  
r i g i d i t y  by th e  n a t u r e  of  i t s  fo rm ,  p a r t i c u l a r l y  in th e  u se  of 
the  hoop a round the  low er  main  p o s t s  to provide  a t h r e e - p o i n t  
fixing.
The m e t a l w o r k  of  t h e  e a s t  s t a i r  i s  d r a w n  in s i m i l a r  d e t a i l ,  
indica t ing not only the  r e p e t i t i o n  of m a j o r  de tai l  but ,  also,  the  
w eake r  visual  and s t r u c t u r a l  compos i t ion  of the  design.
The de ta i l  d rawing  of the  i n t e r m e d i a t e  level  of th e  e a s t  s t a i r ,  
a d j a c e n t  the  or ig in a l  Board Room w i n d o w s ,  s h o w s  aga in  the
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re p e t i t i o n  of d e t a i l s  employed in the w e s t  s t a i r  to the  landing 
ba lus t rades  and to the spine wall.
Although the e x te r io r  compos i t io n  of the  e a s t  s t a i r  s how s  less  
o r i g i n a l i t y  than  th e  r e m a i n d e r  of  th e  bu i ld ing ,  th e  i n te rn a l  
deta il  and, in pa r t icu l a r ,  the a t t e n t i o n  to de ta i l  and the  qua li ty  
of w or km ansh ip  in th e  c a s t i n g  of th e  s t a i r  f l i g h t s  a c r o s s  the  
face  of the windows is  wor thy  of note.
F u r t h e r  a r c h i t e c t u r a l  d e t a i l s  a r e  s h o w n  in p h o to g r a p h ic  and 
s ke t ch  forma t  in Appendix 11.
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Drawings Numbers 1A and IB
T h e s e  d r a w i n g s  sh o w  t h e  e n t i r e  bu i l d ing ,  v i e w e d  f r o m  th e  
s o u t h - e a s t ,  e n a b l i n g  t h e  o v e r a l l  f o rm  and m a s s i n g  to be 
appreciated.
These  drawings  form the  key ex te rna l  r e f e r e n ce  fo r  locat ion of 
the sect iona l  drawings  which follow.
The E-p lan f o r m a t  of th e  School is c l e a r l y  i l l u s t r a t e d ,  along 
w i t h  the  overal l  form of the  south facades .  The re la t io nsh ip  of 
the  Loggia and Pavil ion to each o th e r  and to th e  r e m a i n d e r  of 
the  bui ld ing is c l e a r l y  sho wn ,  in d i c a t i n g  the  c i r c u l a t i o n  link 
from East  to West  Wing, e s t a b l i s h e d  during the  second  phase of 
c o n s t r u c t i o n  w i t h o u t  a f f e c t i n g  t h e  e x i s t i n g  r o o f s  to  th e  
Museum and D ir ec to r ' s  Studio.
The for m  of  th e  m a in  f a c a d e  a t  th e  l o w e r  l e v e l s  sh o u ld  be 
c o m p a r e d  w i t h  t h a t  i n d i c a t e d  on th e  c o m p u t e r  d r a w i n g s  
included in the book 'Mackin tosh ' s  M a s te rw o rk  -  The Glasgow 
School of Art ' .17 The r e a l i t y  of the  s t r e n g t h  and coherence  of 
th e  form,  a long  w i t h  th e  s u b t l e t y  of  the  c u r v e s  to  t h e  l o w e r  
s e c t i o n s ,  is t ru ly  remarkable .
It is a s a d  t r u t h  t h a t ,  w i t h  t h e  c o n t i n u i n g  r i s e  in in ne r  c i t y  
land v a lu es ,  t h i s  m a g n i f i c e n t  c o m p o s i t io n  is un l ike ly  eve r  to 
be made  v is ib le  in rea l i ty .
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Drawings Numbers 2A and 2B
The v ie w p o in t  fo r  t h e s e  d r a w i n g s  is t a ken  f rom the  o p p o s i t e  
d i r e c t i o n  to  t h a t  of  t h e  p r e v i o u s  s e t ,  f r om  th e  n o r t h - w e s t ,  
comple t ing the e x t e r i o r  v iew  of the  building.
The v i e w s  s h o w n  a r e  t h e  m o s t  r e a d i l y  a c c e s s i b l e  f ro m  th e  
su r round ing  s t r e e t s  and a r e  t h e  m o s t  f r e q u e n t l y  i l l u s t r a t e d ,  
including as  they do the w e s t  facade  to  the Library.
Of p a r t i c u l a r  no te  is  t h e  r e l a t i o n s h i p  of t h e  s e t - b a c k  se cond  
f l o o r s  to  t h e  Ea s t  and W e s t  Wings.  Added dur in g  t h e  secon d  
p h a s e  of  c o n s t r u c t i o n ,  t h e s e  f l o o r s  r i s e  ab o v e  t h e  c e n t r e  
sec t io n  of the  building, comple te d  during the  f i r s t  phase.
The overhang of th e  e aves  to th e  original  roof  line of the Wings 
does ,  ho w e v e r ,  c on cea l  t h e  to p  f l o o r s  f r o m  v ie w  f rom  m o s t  
angles  a t  s t r e e t  level. This  co n s t r u c t i o n  m a i n t a i n s  an i l lusion 
t h a t  t h e  c e n t r e  s e c t i o n ,  inc lud ing  th e  ma in  e n t r a n c e  and th e  
D i r e c t o r ’s r o o m s ,  i s,  in f a c t ,  t h e  h i g h e s t  s e c t i o n  of t h e  
composit ion.
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Drawings Nos 3,  A and 5
This  group of d r a w i n g s  s h o w s  t h e  i n t e r n a l  f o rm  of th e  E as t  
Wing of the  School.
The  o r i g i n a l  c o n s t r u c t i o n  of  t h i s  Wing,  in 1 8 9 7 - 1 8 9 9 ,  
excluded both the  second  f loor  s tud io  space  and the  s t a i r  tower.  
A p i tched  roof,  s i m i l a r  to t h a t  shown on the  previous dra wings  
of the  c e n t r a l  s e c t i o n ,  c o n t i n u e d  along th e  ful l  l engt h  of the 
Wing.
The  s p a c e  d e s i g n a t e d  Des ign  Room on t h e s e  d r a w i n g s ,  in 
accordance  w i th  the  convent ion adopted f rom the  plan drawings  
of th e  c o m p l e t e d  bu i lding ,  d a t e d  1910 ,  i s  t h e  or ig in a l  Board 
Room.
The d e t a i l  of  th e  E as t  Wing toda y  r e m a i n s  much a s  i t  w a s  a t  
c o m p l e t i o n  of  t h e  c o n s t r u c t i o n ,  i n c l u d i n g  t h e  e x p o s e d ,  
f a b r i c a t e d  g i r d e r s  to  t h e  m a in  f l o o r  s t r u c t u r e .  T h e s e  may be 
c o m p a re d  w i t h  th e  b e a m s  to the  W est  Wing, e n c a s e d  in la th e  
and r e n d e r  during th e  or igina l  cons t ruc t ion .
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Drawings Nos 6, 7 and 8
T h e se  d r a w i n g s  i l l u s t r a t e  t h e  c e n t r e  s e c t i o n  of th e  School ,  
c o n ta in in g  th e  e n t r a n c e ,  ma in  s t a i r  and Museum, a long w i t h  
the  pr incipal  a d m i n i s t r a t i o n  o f f ic e s  and the  plant  rooms which 
served  the  e n t i r e  building.
The s t a c k  of su pp or t  sp a c e s ,  to the  sou th  of th e  main  s t a i r ,  is 
w o r t h y  of  n o t e .  T h e s e  a r e  c e n t r a l l y  l o c a t e d ,  r e a d i l y  
acces s i b le ,  and y e t  a re  unobt rus ive  from w i t h i n  the  building.
The  s t r u c t u r e  of t h e  P a v i l i o n  (or  Hen Run) sh o u ld  be no t ed ;  
c a n t i l e v e r e d  f r o m  t h e  f a c e  of  th e  m a i n  l o a d - b e a r i n g  w a l l  
dur ing  th e  s e c o n d  p h a s e  of  c o n s t r u c t i o n ,  in o r d e r  to  link th e  
second f loors  of the  East  and West  Wings, w i th ou t  d i s rup t ion to 
e i t h e r  t h e  Museum r o o f l i g h t s  or  to t h e  p i t c h e d  roof  over  th e  
Di r ec tor ' s  Studio.
The s c u l p t u r e ,  i n d i c a t e d  on t h e  d r a w i n g s  in o u t l i n e ,  i s  t h e  
' A n c e s t o r s  of  C h r i s t ' ,  d a t i n g  f ro m  around 1 155 and r e m o v e d  
f rom C h a r t r e s  Cathe dra l .  It w a s  in c o r p o r a te d  in to  th e  s p a c e  
during co n s t ru c t io n  and r e m a in s  to  the  p r e s e n t  t ime.
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Drawing No 9
This drawing  s h o w s  th e  overa l l  m a s s in g  of the  West  Wing, the 
composi t ion of i t s  south facade and w e s t  stair .
The a r c h e d  s t r u c t u r e  of  th e  Loggia c r e a t e s  an a m b i e n c e  of 
e n c l o s u r e  and m o v e m e n t ,  d r a w i n g  th e  v i s i t o r  f r om  the  w e s t  
s t a i r  to the  v i e w s  which  open out  in to the  individual  bays  and 
t o  t h e  p a n o r a m i c  v i e w  s o u t h  o v e r  t h e  Ci ty  and  to  th e  h i l l s  
beyond.
T h i s  c o n c e p t  i s  in c o n t r a s t  to t h e  o p e n n e s s  of  t h e  Pa vi l ion ,  
sh ow n ear l ie r .
The a r c h i t e c t u r a l  d e t a i l  r e m a i n s  much a s  dr aw n ,  o t h e r  than  
the  pane l l ing  be low the  main  s tu d i o  w in do ws,  w hich  has  been 
removed to accommodate  hea ting ins ta l la t ion s ,  and the  addi t ion  
of mezzanine  f loors to the s tudios ,  ad j acen t  the  corridor.
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Drawings Nos 10 and 11
T h e se  show d e t a i l s  of t h e  s t r u c t u r e  and c o n s t r u c t i o n  of the 
West  Wing of the School.
The f loor  beams of the West  Wing, encased  in la the  and render,  
should be compared w i t h  the  exposed g i rde rs  of the East  Wing.
The p r i o r i t y  of  f u n c t i o n  o v e r  a e s t h e t i c  i s  i n d i c a t e d  by th e  
i n t e r s e c t i o n  of t h e  m a in  a i r  e x t r a c t  duc t  and the  w e s t  s t a i r ,  
where the  duct  cu t s  ac ros s  the face of the  landing a t  about w a i s t  
height ,  r e s t r i c t i n g  the  v iew  into the  cor r id or  be low but  giving 
easy access  to the duct.
It w a s  original ly su g g e s t e d  to  the  w r i t e r  t h a t  th i s  duct  w a s  an 
add i t i on  to  the  c o n s t r u c t i o n  of the  Wing, but  th e  s t u d y  of the 
heat ing s y s t e m s  sh ow s it  to be original.
D ra w in g  No 1 1 s h o w s  t h e  s t r u c t u r e s  to t h e  L ib r a r y  t o w e r ,  
ind ic a t ing  the  vary ing  d i r e c t i o n s  of th e  span s ,  along w i t h  the  
r e l a t i o n s h i p s  of  b e a m s ,  c o l u m n s  and s t i r r u p s  to  t h e  u p p e r  
levels.
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Drawing No 12
This drawing s h o w s  the compos i t ion  of the  Library tower.
The layout  and a r c h i t e c t u r a l  d e t a i l  of th e  s p a c e s  w i t h i n  the  
t o w e r  is shown to ind ic a t e  the  changes  of sc a l e  and c h a r a c t e r  
a ch i e v e d  w i t h i n  th e  s a m e  plan a r e a ,  a long  w i t h  t h e  v e r t i c a l  
in te rp en e t r a t i o n  of the  Library and the s p a c e s  over.
The f e n e s t r a t i o n  of the  w e s t  facade ,  so much a dm ir ed  for  i t s  
e x t e r n a l  c o m p o s i t i o n ,  t o w e r i n g  bold ly ov e r  S c o t t  S t r e e t ,  is 
s h o w n  to i n d i c a t e  i t s  r e l a t i o n s h i p  to th e  i n te rn a l  s p a c e s ,  in 
p a r t i c u l a r  to  t h e  m a g n i f i c e n t  i n t e r n a l  c o m p o s i t i o n  of th e  
L i b r a r y .
The s t rong  v er t ic a l  em ph as i s  of the  design and the  v ie w s  which 
open  out  th ro ug h th e  Gal l e ry  and t h e  l a n t e r n s  to  t h e  School  
S t o r e  abov e  c o n f e r  upon t h e  i n t e r i o r  o f  t h e  L i b r a r y  an 
a tm osphere  of susp ense  and ant icipat ion.
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Drawings Nos 13 and 14
These show the heads of the  ea s t  and w e s t  s ta i r s ,  respectively.
The a p p a r e n t  c o m p l e x i t y  of t h e  d e s i g n  of t h i s  m e t a l w o r k ,  
p a r t i c u l a r l y  to t h e  w e s t  s t a i r ,  c o n c e a l s  w h a t  i s  b a s i c a l l y  a 
s imple geomet r ic  grid of s ta nd ard  sec t ions ,  jo in te d  w i t h  bol ted 
and r ive ted connections.
The addi t ional  complexi ty  of the w e s t  s t a i r  m e ta lw o r k  g ives a 
r ig id i ty which is lacking to tha t  of the e a s t  s tai r .
The d e c o r a t i v e  f e a t u r e s  a r e  s i n g l e - c u r v e  e x t e n s i o n s  of  th e  
b a s i c  m a t e r i a l s ,  r a t h e r  than  o s t e n t a t i o u s  a d d i t i o n s  to them,  
emphasis ing  the basic s im pl i c i ty  of the concept.
The c o n c e p t  of t h e  use  of  bold s e c t i o n s  of m e ta l ,  r i v e t e d  and 
bo l te d  as  in sh ip  or  lo co m o t i v e  c o n s t r u c t i o n ,  is d i s c u s s e d  in 
Chapter  2 of th i s  Thesis.
This  s o l u t i o n  to th e  a r c h i t e c t u r a l  d e ta i l ,  a l t h o u g h  e x e c u t e d  
so m e  8 5  y e a r s  ago, s t i l l  s t a n d s  out  in t e r m s  of m o d e r n i t y  of 
s ty le  and concept.
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Drawing No 15
This d r a w in g  i l l u s t r a t e s  the  r e l a t i o n s h i p  of the  e a s t  s t a i r  to 
the  w i n d o w s  of th e  or igina l  Board Room, a c r o s s  which  it w a s  
c o n s t r u c t e d  d ur in g  th e  s e c o n d  p h a s e  of  c o n s t r u c t i o n .  The 
qual i ty of the de tai l ing,  and of i t s  execut ion,  in the curve  of the 
s t a i r  f l ights  ac ro ss  the  face  of the windows i s impressive.
The de tai l  of the  s t a i r  pass ing  a c r o s s  th e  window face,  born of 
n e c e s s i t y  in the  i n t e r s e c t i o n  w i t h  the  ex i s t ing ,  is r e p e a te d  in 
the design of the  new e x t e r i o r  f e n e s t r a t i o n  of the s t a i r  to wer ,  
opposite.
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Drawing No 16
This  dr a w in g  i l l u s t r a t e s  t h e  f i r s t  f l o o r  c o r r i d o r  to th e  West  
Wing, along w i t h  t h e  s e a t i n g ,  and s h o w s  how eve ry  a s p e c t  of 
the building design is considered in re la t ion  to  the total .
The design of the  se a t in g  r e l a t e s  in terna l ly  to  the  f e n e s t r a t i o n  
w hi ch  is i t s e l f  p a r t  of an e x t e r i o r  c o m p o s i t io n .  The a lc ove  
design provides  sma l l ,  i n t i m a t e  s p a c e s  as  p a r t  of open, public 
c i r c u la t i o n  route.  The a lc oves  a re  lowere d  in appa re n t  height  
by the  canopy over,  which  is p e r f o r a t e d  in or de r  to  p e r m i t  the  
passage  of dayl ight  to the cor r idor  beyond.
The d e t a i l  is a s o p h i s t i c a t e d  u se  of an a r c h e t y p e  com mo n in 
monas t ic  buildings of the  Ital ian Renaissance and w a s  employed 
by Mack in to sh ,  to  g r e a t  e f f e c t ,  in h i s  r e s i d e n t i a l  w o r k s  a t  
W in d y h i l l18 and Hill House.
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Introduction
I n i t i a l  a s s e s s m e n t  of  t h e  h i s t o r i c a l  c o n t e x t  of  t h e  
im p l e m e n t a t i o n  of th e  d e s ig n s  fo r  th e  Glasgow School  of Ar t 
wi l l ,  logical ly,  be . in f luenced  by the  con te n t  of e x i s t i n g  m a j o r  
s t u d i e s  on th e  building.  The w r i t e r  w a s  no t  unm oved by th e  
t h e o r i e s  of  t h e  b u i l d i n g  a s  a m a j o r  i n n o v a t i v e  s t e p  in 
a r c h i t e c t u r a l  d e s i g n 1, w h i c h  w o u l d  h a v e  r e a d i l y  been  
a t t r i b u t e d  to  M a c k i n t o s h ,  e ven  in t h e  a n o n y m i t y  of  t h e  
com pe t i t io n  procedure.*
During i n v e s t i g a t i o n  of t h e  bu ild ing  technology  of  th e  School  
th e  w r i t e r  w as ,  however ,  to come upon a document  w hic h  w a s  
to  i n s p i r e  f u r t h e r  a s s e s s m e n t  of  th e  b u i ld in g ' s  o r i g i n s  and 
examina t ion  of the  local a r c h i t e c t u ra l  scene  into which  it  w a s  
integrated.
T h is  d o c u m e n t  h a s  no t ,  to  t h e  w r i t e r ' s  k n o w l e d g e ,  b e e n  
r e f e r r e d  to in any prev ious  s tudy .5
Period And Location
In a r e c e n t  m a j o r  s tudy of the  Glasgow School of Art ,  Wi ll iam 
Bu c h a n a n  q u e s t i o n e d  ' ' ....how s u c h  a r a d i c a l  b u i l d i n g  w a s  
a c c e p t e d  w i t h o u t  so m e o n e ,  s u c h  a s  N ew bery ,  p r o m o t i n g  i t  
fo rcefu l ly?".4 This ques t ion  s u g g e s t s  t h a t  the  Glasgow School 
of  A r t ,  a s  c o n s t r u c t e d ,  w a s  a d e s i g n  w h i c h  w a s  w i t h o u t  
p r e c e d e n t ;  a b u i l d in g  n o t  of  i t s  ow n t i m e .  T h is  v i e w  is 
s u p p o r t e d  in o t h e r  s t u d i e s  of M a c k in to s h ' s  work ,  su c h  a s  in 
Howar th ' s  c o m m e n t a r y  on th e  no r th  facade ,  of w h ic h  he  s a y s  
'....One can  ha rd ly  i m a g in e  a m o r e  c o m p l e t e  d e v i a t i o n  f rom 
con tem por ary  a r c h i t e c t u r a l  p r a c t i c e ’5
W r i t t en  c o m m e n t a r i e s  have c o n s i s t e n t l y  pr o m o te d  th e  theo ry  
t h a t  t h e  winning  en t r y  fo r  t h e  c o m p e t i t i o n  to  de s ig n  t h e  new 
Glasgow School  of A r t  w a s  c h o s e n  by N ew bery  a lo ne ,  b a s e d  
upon a s t r o n g  p e r s o n a l  r e l a t i o n s h i p  w i t h  t h e  young C h a r l e s  
Rennie Mackintosh,  to  the  v i r tu a l  exc lus ion  of o t h e r  e n t r ie s .6
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It is  im p o s s i b l e  to  c o m m e n t  upon th e  m e r i t s  of the  winn ing  
scheme  in re la t io n  to  i t s  c o m pe t i t o r s ,  s ince  th e re  is  no known 
surv iv ing  record  of any o t h e r  sc he m e  en te red .  It is, however ,  
possible to comment  upon the theory tha t  the chosen design wa s  
not  of i t s  own t i m e  and to  ques t ion  w h e t h e r  i t  w as ,  in fac t ,  as  
r ad ica l  as  so m e  c o m m e n t a t o r s  would  imply. The ev idence  of 
contemporary  documenta t ion does not  suppor t  such a theory.
In t e r m s  of local a rc h i te c tu ra l  contex t ,  the  surviving output  of 
t h e  Gl a sg ow  p r a c t i c e s  w h i c h  a re  kn ow n to  ha ve  s u b m i t t e d  
e n t r ie s  alongs ide t ha t  of Honeyman and Keppie does not  support  
the v iew th a t  the  winning en try  would have been except ional  in 
t e r m s  of style.
The School  may,  j u s t i f i a b l y ,  be r e g a r d e d  a s  e x c e p t i o n a l  in 
t e r m s  of  i t s  a r c h i t e c t u r a l  q u a l i t y ,  bu t  i t  can  be c o n s i d e r e d  
unique ne i th e r  in t e r m s  of i t s  func tion nor in th e  a r c h i t e c t u ra l  
in te rp re ta t io n  of th a t  function.
It should  be r e m e m b e r e d  t h a t ,  by th e  t i m e  t h a t  t h e  Glasgow 
School  of A r t  w a s  d e s ig n e d  and c o n s t r u c t e d ,  t h e  i n d u s t r i a l  
r e v o l u t i o n  had r e - s h a p e d  B r i t i s h  i n d u s t r y  and s o c i e t y .  The 
n a t u r e  of  s o c i e t y  had changed m o re  in th e  p re c e d in g  d e c a d e s  
th a n  it  had in c e n t u r i e s  p r e v i o u s l y  and th e  p r o d u c t s  of th e  
co un t ry ' s  in du s t r ia l  c i t i e s  w e r e  being sh ipped  throu ghout  the  
world.
Within the  United Kingdom, Glasgow w a s  both one of the  m a j o r  
c e n t r e s  of m anu fa c tu r in g  indus t r y  and, a lso,  one of the  m a j o r  
p o r t s  through which  the  count ry ' s  foreign t rade  w a s  conducted.  
The Ci ty had long e s t a b l i s h e d  t r a d i n g  c o n t a c t s  w i t h  o t h e r  
co un t r ie s  throughout  the  wor ld  and could not  be regarded  o t her  
than a s  a cosmopol i tan  metropolis .
During th e  l a t t e r  ha l f  of  th e  n i n e t e e n t h  ce n tu r y  Glasgow had 
also,  es t ab l i s he d  a reput a t ion  as  a ce n t re  of a r t i s t i c  exce l lence 
and of a r c h i t e c tu ra l  ingenuity.
The outpu t  of Glasgow a r t i s t s ,  su ch  a s  E A Hornel and George 
Henry,  w a s  un i que  in i t s  c h a r a c t e r ,  c o m b i n i n g  C e l t i c  and  
S c o t t i s h  m o t i f s  w i t h i n  a m o d e r n  s t y l e ,  w i t h o u t  p r e c e d e n t .  
Hornel  v i s i t e d  J a p a n  on t h r e e  o c c a s i o n s ,  t h e  f i r s t  b e in g  in 
18 9 3 ,  and i n c o r p o r a t e d  i n to  h i s  w o r k s  t h e  s a m e  t y p e s  of
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J a p a n e s e  m o t i f s  a s  a re  employed in the des ign of the ex te rna l  
r a i l i n g s  and t h e  C o m p o s i t i o n  Room ro o f  s t r u c t u r e  of  t h e  
Glasgow School of Art.7
Within the  f ie ld  of a r c h i t e c t u re ,  Glaswegian d e s ig n e r s  did not 
fo l low any p a r t i c u l a r  s t y l e  to the  exc lu s ion  of  o thers .  During 
th e  s e c o n d  ha l f  of t h e  n i n e t e e n t h  c e n t u r y  they  had p roduc ed  
n o ta b le  w o rk s  w h ic h  i n c o r p o r a t e d  French,  Greek,  Roman and 
E g y p t i a n  f e a t u r e s  i n t o  c o n s t r u c t i o n s  of  c o n s i d e r a b l e  
o r i g i n a l i t y .  In t h e  l a t t e r  y e a r s  of th e  n i n e t e e n t h  c e n t u r y  
Glasgow a r c h i t e c t s  produced a su b s ta n t i a l  body of work  which  
w a s  innovative in t e r m s  of both s t r u c t u r e  and c ons t r uc t io n  and 
s e v e r a l ,  in c l u d i n g  J a m e s  S a l m o n  11 and J  Gibb Mor ton ,  
produced works  which  combined f e a tu r e s  of Ar t  Nouveau w i t h  
r e f e r en ce s  to S c o t t i s h  baronial  a r ch i tec ture .
At  t h i s  t i m e  t h e  i m p o r t a n c e  of  th e  r e l a t i o n s h i p  b e t w e e n  
sc ie n c e ,  a r t  and des ign  and m a n u f a c t u r i n g  in dus t ry ,  l a t e r  to 
b ecom e  c e n t r a l  to th e  t h e o r i e s  of mo dern  a r c h i t e c t u r e ,  w a s  
being fo rm ula ted  in the  w r i t i n g s  of des i gner s  such as  Rioux de 
Mai 11 ous and Louis Su l l i va n .9 The r e l a t i o n s h i p  b e t w e e n  th e  
v a r io u s  a r t s  and the  m a n u f a c t u r i n g  i n d u s t r i e s  of th e  cou n t ry  
w a s  a l so  s t r e s s e d  in docu men ta t ion  re la t i n g  to  the  teaching  of 
design s u b j e c t s  w i th in  the  Br i t i sh  higher educat ional  s y s te m
The na t iona l  h igher  e duca t ion  s y s t e m  for  a r t  and des ign ,  into 
w hic h  the  bu ilding  w a s  to be i n t e g r a t e d ,  w a s  b ase d  upon the  
re la t io nsh ip  of design and industry,  to the  d e l i b e ra te  exc lus ion  
of,  r a t h e r  t h a n  th e  s u p p o r t  of ,  c u r r e n t  fa sh io n .  The n ew  
Glasgow School of Ar t mig ht  be exp ec ted  then to con t r ibu te  to 
t h e  e d u c a t i o n  of s t u d e n t s  in s u p p o r t  of t h e  local  i n d u s t r i e s ,  
p r i m a r i l y  e n g a g e d  in t h e  p r o d u c t i o n  of s h i p s  and r a i l w a y  
engines  r a t h e r  than of household a r t i fa c t s .
The b o l d n e s s  of  th e  v i s u a l  d e s i g n s  of t h e  b u i l d in g  and th e  
m a t e r i a l s  and m a n n e r  of  t h e i r  e x e c u t i o n  can  be s e e n  to  be 
s u p p o r t iv e  of suc h  an a im,  chunky t i m b e r  and m e ta l  s e c t i o n s ,  
beaten and hewn to shape, w i th  bol ted and r ive ted  connections.
On th e  b a s i s  of  th e  c o n d i t i o n s  w h i c h  e x i s t e d  b o th  lo ca l ly ,  
na t iona lly and in te rna t iona l ly  the Glasgow School of Ar t can be 
shown to be a building very much of i t s  t ime.  It is a p roduct  of 
a per iod when there  ex is te d  suppor t  of a r t  and design educa tion  
w i t h i n  t h e  f i e l d  of  t e c h n o lo g y ,  t o  s e r v e  t h e  f u t u r e  n e e d s  of
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soc ie ty,  r a t h e r  than to ac t  as a r e f l ec t io n  of the  cur ren t  t a s t e s  
of the  per iod
Art And Design Education In The 1890's
The p ro v is io n  of  a new School  of Ar t  in Glasgow dur ing  th e  
18 9 0 ' s  w a s  not  an event  unique to t h a t  city.  During the l a t t e r  
d e c a d e s  of  th e  n i n e t e e n t h  c e n t u r y  t h e r e  w e r e  a s u b s t a n t i a l  
number  of m a jo r  Bri t i sh c i t i e s  in which new Ar t  Schools w e re  
cons t ructed ,  or in which  ex ist ing Schools in i t i a ted  sc h e m e s  for 
t h e  c o n s t r u c t i o n  of n e w e r  and l a r g e r  p r e m i s e s .  The  
d e v e l o p m e n t  of t h e s e  s c h e m e s ,  in o r d e r  t o  i n c r e a s e  th e  
p r o v i s i o n  of p l a c e s  fo r  a r t  and d e s ig n  s t u d e n t s  w i t h i n  th e  
h igher  educat iona l  s y s te m ,  w a s  suppor ted ,  encouraged  and, in 
c e r t a i n  c a s e s ,  m a d e  c o m p u l s o r y  by v a r i o u s  p i e c e s  of 
pa r l i a m e n ta ry  legislat ion.
The im p e tu s  for  the  in je c t io n  of la rge  a m o u n t s  of money into 
t h e  f i e l d  of  a r t  e d u c a t i o n  in S c o t l a n d  c a m e  b o t h  f r o m  
e d u c a t i o n a l  p o l i c y ,  in th e  fo rm  of  th e  T e c h n i c a l  S c h o o l s  
(Scot land)  Act  of 1887 along w i t h  the Schools  for  Sc ience  and 
Ar t  Act  and the  Technica l  I n s t r u c t i o n  Act  of 1891,  and, a lso,  
f r o m  th e  f i s c a l  p o l i c i e s  la id  down in t h e  Local  T a x a t i o n  
(C u s t o m s  and Exc ise )  Act  o f  1890.  The b a s i c  i n t e n t  of th e  
leg is la t ion  w a s  s i m i l a r  th roughout  the  United Kingdom, but,  in 
l ine  w i t h  p a r l i a m e n t a r y  p r a c t i c e ,  S c o t t i s h  l e g i s l a t i o n  w a s  
e n a c t e d  s e p a r a t e l y  f rom t h a t  of England and Wales  and t h e r e  
w e re  small ,  but s ign if ican t ,  di f fe rences .
The  f i r s t  of t h e s e  A c t s ,  s i m i l a r  in i n t e n t  to  l e g i s l a t i o n  
p r e v i o u s l y  e n a c t e d  f o r  England and Wales ,  l a id  d ow n t e r m s  
u n d e r  w h i c h  local  a u t h o r i t i e s  w e r e  p e r m i t t e d  to  b o r r o w  
c a p i t a l  in o rd e r  to fund de v e lo p m e n t  of new Ar t  Colleges.  It 
w a s  s t a t e d  t h a t  t h e s e  Col leges  w e r e  to im p le m e n t  a pol icy of 
t e c h n i c a l  i n s t r u c t i o n ,  de f i n e d  a s  " i n s t r u c t i o n  in b r a n c h e s  of 
s c i enc e  and a r t . "10
This  f i r s t  Act ,  then ,  ma de  c l e a r  the  l ink b e t w e e n  d e s ig n  and 
technology, which w a s  cen t ra l  to the  policy being implemented.  
It  d id  n o t ,  h o w e v e r ,  p r o v i d e  d i r e c t  i m p e t u s  f o r  n e w  
de v e lo p m en t  by pr o v i s io n  of funds  f rom c e n t r a l  go v e rn m en t ,  
r a t h e r  being an in i t ia l  p iece  of enabl ing l e g is la t io n  which  laid
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down ground ru les for  development.
The t w o  Educational  Ac ts  of 1891 a l lowed local a u t h o r i t i e s  to 
take  over  f inanc ia l  r e s p o n s i b i l i t y  fo r  the  running of co l le ges  
in p r i v a t e  c o n t r o l ,  u n d e r  g u i d e l i n e s  l a i d  d o w n  by t h e  
Department  of Science and Art.
The m o s t  i m p o r t a n t  o f  t h e  t w o  A c t s ,  in t e r m s  of  d i r e c t  
f inanc ial  provision,  w as ,  however,  the  Schools for  Sc ience  and 
Art  Act. This Act made provision for  the implementa t ion  of the 
f inancial  provisions of the Taxat ion Act and, of spec i f ic  benef i t  
fo r  th e  funding of la rge  s c a le  de v e lo p m en ts ,  fo r  the  ca r ry in g  
f o r w a r d  of any b u d g e t  p r o v i s i o n  r e m a i n i n g  u n s p e n t  in one 
f inanc ia l  ye ar  into fu tu re  y e a r s . 1 ■ By t h i s  m e a n s  A u th o r i t i e s  
w e r e  ab le  to a c c u m u l a t e  t h e  n e c e s s a r y  c a p i t a l  f o r  m a j o r  
e d u c a t i o n a l  d e v e l o p m e n t s  o v e r  a n u m b e r  of  s u c c e s s i v e  
f inanc ial  years.
The Local Ta x a t i o n  Act  of 1890  laid down r e g u l a t i o n s  unde r  
w hi ch  Local A u t h o r i t i e s  might  c o n t r i b u t e  f rom t h e i r  revenue  
to  t h e  e s t a b l i s h m e n t  of t e c h n i c a l  e d u c a t i o n  i n s t i t u t e s .  In 
England a minimum level of contr ibu t ion  to  technica l  educa t ion 
w a s  made mandatory.  In Scotland,  however,  the  expendi ture  of 
the amount  which  w a s  laid down by the  Act  w a s  d isc re t ionary .  
This  d i s c r e p a n c y  may acco un t  for  t h e  e a r l i e r  de v e lo p m e n t  of 
m a j o r  new Sc h o o l s  of  A r t  in c i t i e s  suc h  a s  M a n c h e s t e r  and 
Birmingham than those  in S c o t t i s h  c i t ies.
At  a m a j o r  c o n f e r e n c e  on t e c h n i c a l  e d u c a t i o n ,  h e l d  in 
Ed inburgh  in 1 8 9 1 ' 2 , i t  w a s  r e p o r t e d  t h a t  8 6  ou t  of 8 8  
Engl ish a u t h o r i t i e s  q u e s t i o n e d  had, by t h a t  t im e ,  given g r a n t  
a l loca t ion  to technica l  education.  Of the se ,  all  but 3 had given 
th e i r  en t i r e  p e r m i t t e d  al location.
The n e t  e f f e c t  of  t h e  t e r m s  o f  t h i s  Act  w a s  to  p l a c e  Local  
A u t h o r i t y  e x p e n d i t u r e  on th e  e s t a b l i s h m e n t  of  t e c h n i c a l  
e d u c a t i o n  i n s t i t u t e s  on an eq ua l  l eve l  w i t h  e x p e n d i t u r e  on 
san i t a t i o n  and second only to th a t  on police superannuat ion. '  3
In a d d i t i o n  to  t h e  e x p e n d i t u r e  g e n e r a t e d  by p a r l i a m e n t a r y  
leg is la t ion ,  th e re  w a s  m a j o r  in v e s t m e n t  in the  deve lopment  of 
new in s t i tu t io ns  to  be gained from pr iva te  funding.
A de pu ta t io n  f rom the  Glasgow School of Art,  v i s i t i n g  s e v e ra l
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e x i s t i n g  I n s t i t u t e s  t h ro u g h o u t  B r i t a i n  in t h e  e a r l y  1 8 9 0 ' s ,  
recorded  tha t ,  for  the  new Birmingham School of Art ,  "cer ta in  
gen t le men  undertook to  give land and build a School of Art ,  on 
c o n d i t i o n  t h a t  th e  t o w n  shou ld  t a k e  ov e r  t h e  School  w h e n  
b u i l t . " 1 4  Tha t  School  w a s  no te d  to be "one of th e  f i n e s t  and 
cer ta in ly  the  b e s t  equipped in the  th r ee  kingdoms."
The deputat ion  a l so  v i s i te d  the Manches te r  School of Art. This 
School  w a s  e s t a b l i s h e d  d ur in g  th e  e a r ly  1 8 8 0 ' s ,  bu t  w a s  
e x p a n d e d  s i g n i f i c a n t l y  in t h e  l a s t  d e c a d e  of  t h e  c e n t u r y  
fo l lowing the Local Author i ty ' s  dec is ion  to "assu me  the du t i e s  
and r e s p o n s i b i l i t i e s  s e t  f o r t h  in t h e  p r o v i s i o n s  of  t h e  
(Technica l  I n s t r u c t i o n )  Act".15 P r i o r  to i m p l e m e n t a t i o n  of 
t h e  e x p a n s i o n  s c h e m e  th e  bo ar d  of  t h i s  School  had v i s i t e d  
s e v e r a l  c o n t i n e n t a l  S c h o o l s  and had ta k e n  a c c o u n t  of  t h e i r  
f indings  in the commiss ioning of the  new building.
The f inal  form of the  M an ch es te r  School  of Art  is  re m a rk a b ly  
s i m i l a r  to t h a t  of th e  G las gow School of Ar t  and m ay have  
influenced the de ta i led  br ie f  to which the Glasgow c o m p e t i to r s  
had to  respond.
The f ina l  v i s i t  o f  th e  Glasgow d e p u t a t i o n  w a s  to  t h e  Sou th  
Kensington School in London. This  School w a s  charged w i t h  the 
r e s p o n s i b i l i t y  of  o v e r s e e i n g  g o v e r n m e n t  po l ic y  in a r t  and 
technology educat ion and the i r  sen ior  of f ic ia l s '  s t a t e d  v ie w s  on 
the a ims  of a r t  and des ign educa tion  of the period  a re  recorded  
in th e  f in d in g s  of  th e  d e p u t a t i o n ,  w h i c h  w e r e  p u b l i s h e d  in 
March  1893.
Industry, Art And Technology
De Mail lou w r o te ,  in 1895,  t h a t
"There is a new de co ra t i v e  a e s t h e t i c  to  be deve loped f rom the
ar r iva l  of ind us t r ia l i s a t i on  in the  f ield of a r t  s c ie nce  sho wed
how much It could a s s i s t  a r t  w h a t  a r t  can o f f e r  s c ie nce  and
w h a t  a r c h i t e c t u r e ,  a ided  by s c i e n c e ,  i s  now in a p o s i t i o n  to 
ach ieve ."16
This  s t a t e m e n t  r e c o r d s  a v iew of t h e  in te rd ep en d en ce  of a r t ,  
design, sc ience  and technology which w a s  wid espread  and which  
would ,  in v i e w  of th e  r a t e  of  p r o g r e s s  of t e c h n o l o g y  a t  th e  
t i m e ,  be c o n d u c iv e  to  s i m i l a r  p r o g r e s s  in t h e  f i e l d  of a r t ,
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including a rc h i te c tu re .
In 1893 the v i e w s  of General Donnelly and Thomas  Armst rong,  
S e c r e ta r y  and Direc tor  of Ar t  for  the South Kensington School 
r e s p e c t i v e ly ,  had been reco rded  in the  publ i shed  r e p o r t  of the 
deputat ion from the Glasgow School of Art,  a s  follows.
" T e c h n i c a l  Educa t ion '  could n o t  m e a n  th e  e d u c a t i o n  of t h e  
a r t l z a n  In a r t ,  so le ly  w i t h  a v iew  to m e e t  the  p r e s e n t  m a r k e t  
demands but  mus t  a lways  be d i rected  to the  pr inc ip les  of Art as  
appl ied to the  var ious  in dus t r ie s  of th e  country.
The purpose  for  which Schools of Ar t w e r e  founded w a s  not to 
produce  d es igns  w h ic h  should  m e e t  the  p a s s i n g  n e e d s  of  th e  
c u r r e n t  m a r k e t  or  the  p r eva i l in g  fash ion ,  bu t  to  e d u c a t e  the  
designers  in the a r t  of design.
The A u t h o r i t i e s  would  in every way encou rage  and a s s i s t  the  
School  of  A r t  in G la sgow  to  p r o m o t e  I n s t r u c t i o n  in su c h  
s u b j e c t s  a s  d e s i g n s  f o r . . . . i n d u s t r i e s  of  G la s g o w  and  I t s  
neighbourhood in which  Art  is an imp or t an t  fa c to r . "17
The i m p e t u s  fo r  th e  de v e lo p m en t  of an a r t  e d u c a t io n  s y s t e m  
b iased  t o w a r d s  indus tr ia l  des ign,  a s  opposed to f ine a r t ,  came 
f r o m  t h e  r e a l i s a t i o n  t h a t  B r i t i s h  i n d u s t r y  w a s  b e i n g  
o u t p e r f o r m e d  by i t s  f o r e i g n  c o u n t e r p a r t s  and w a s  lo s i n g  
m a rk e t s  to  i t s  compet i tors.
In the second half  of the  n ine t een th  cen tury  B r i t i s h  des ign w a s  
in i t i a l l y  b ia s e d  t o w a r d s  th e  d e c o r a t i o n  of a r t i f a c t s  and w a s  
heavily  in f luenced  by the  te a c h in g s  of Wi l l iam Morr i s  and h is  
f o l l o w e r s ,  s u c h  a s  C R A s h b e e ,  w h o  s a w  no v a l u e  in 
in dus t r ia l i s ed  produc t io n . '8
In t h e  l a t t e r  d e c a d e s  of  t h e  c e n t u r y ,  h o w e v e r ,  t h e r e  w a s  a 
r e a l i s a t i o n  t h a t  design teaching  and p r a c t i c e  abroad,  f i r s t l y  in 
France  and then,  mo re  im po r t an t ly ,  in Germany and the  United 
S t a t e s ,  w a s  becoming  b a s e d  upon the  needs  of m a n u f a c t u r i n g  
I n d u s t r i e s  in supplying th e  e v e r - i n c r e a s i n g  dema nd fo r  t h e i r  
ou tp u t . ”
The need for  change w a s  acknowledged in Br i ta in  in the  188 0 ' s  
and it  w a s  ag a ins t  th i s  background,  of a r t  educa t ion  v ie w e d  a s  
p a r t  o f  th e  f ie ld  of s c i e n c e  and technology  and r e l a t e d  to  the  
ne eds  of  the  c o u n t r y ’s  in du s t r y ,  t h a t  th e  c o m p e t i t i o n  fo r  the  
new Glasgow School of Art  w a s  initiated.
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The Design Competit ion in Context
As s t a t e d  previously,  a deputa t ion  from the  Glasgow School of 
Art  had, in 1893,  v i s i t e d  e x i s t i n g  Ar t School e s t a b l i s h m e n t s  
in s e v e r a l  o t h e r  B r i t i s h  c i t i e s ,  i n c l u d i n g  B i r m i n g h a m ,  
Manches te r  and London, inspec t ing  the  f a c i l i t i e s  provided and 
r e p o r t i n g  upon  t h e  f i n a n c i a l  a r r a n g e m e n t s  f o r  t h e i r  
cons t ruc t ion  and management.
The m e m b e r s  of  t h i s  d epu ta t io n ,  w h o se  r e p o r t  w a s  pub l i she d  
under  the  n am es  of the  ind iv idua ls  involved, inc luded Fra nc is  
N e w b e r y ,  t h e  i n f l u e n t i a l  h e a d  of  t h e  S c h o o l ,  c r e d i t e d  
f r e q u e n t l y  w i t h  s u p p o r t i n g  M a c k i n t o s h ' s  d e s i g n  to  t h e  
exclus ion of others.
O t h e r  m e m b e r s  i n c l u d e d  M e s s r s  M ur doc h  and  P a t o n ,  
co u n c i l o r s  of the  City,  and the  a r c h i t e c t s  J  J  Burne t ,  Wi ll iam 
Leiper  and W F o r r e s t  Salmon.  Of t h e s e ,  Burne t  w a s  probably  
th e  m o s t  p r o l i f i c  in a r c h i t e c t u r a l  o u tpu t ,  p ro d u c in g  a w id e  
v a r i e t y  of un ique  and highly i n f lu e n t i a l  bui ldings .  His Queen 
M a r g a r e t  Union20, c o m p l e t e d  f o r  th e  U n i v e r s i t y  of  Glasgow 
b e t w e e n  18 87  and  18 95  ( s e e  Appendix  VI), s h o w s  f e a t u r e s  
which  may be seen,  also,  in the des ign of the  School of Art; the 
s q u a t  t o w e r ,  v i r t u a l l y  d e v o i d  of  d e c o r a t i o n ,  an d  t h e  
in c o r p o r a t i o n  of S c o t t i s h  ba ro n ia l  f e a t u r e s  in to  a d e s ig n  of  
unique individuali ty.
Wil liam Leiper,  a lso,  w a s  a de s ig n e r  of individual i ty.  He had, 
in 1889,  des igned the Temple ton  c a r p e t  f a c to ry  in Glasgow 2 ■, 
a unique p iece of ad v e r t i s in g  of th e  Cl ien t ' s  w a r e s  in the  form 
of po l ychrom at i c  br ick and t i l e ,  w i t h  red sa n d s to n e  dres s ings ,  
( se e  Appendix VI)
In 1 8 9 4  W J  A n d e r s o n ,  a s t u d e n t  of L e i p e r ' s  o f f i c e ,  w a s  
a pp oi n te d  head of t h e  School  of A r c h i t e c t u r e  a t  th e  Glasgow 
School of Art.
Anderson  w as ,  h i m s e l f ,  an a r c h i t e c t  of c o n s i d e r a b l e  t a l e n t ,  
w i t h  a p a r t i c u l a r  i n t e r e s t  in new  f o r m s  of  c o n c r e t e  
c o n s t r u c t i o n .  L ike  B u r n e t ' s  Union b u i l d i n g ,  h i s  N a p ie r  
House22, c o n s t r u c t e d  in 1 8 9 7 - 1 8 9 9  in Glasgow,  s h o w s  a lack 
of applied decorat ion to the  main a r ea s  of the  facade,  along wi th
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des ign  r e f e r e n c e s  s i m i l a r  to those  employed by Mackin tosh  in 
the  design of the  Art  School building, ( see  Appendix VI)
The s m a l l ,  r e c t a n g u l a r  w i n d o w s ,  s i t t i n g  i s o l a t e d  f ro m  th e  
main,  l a rg e r  a r e a s  of f e n e s t r a t i o n ,  a r e  r e m i n i s c e n t  of  t h o s e  
w h i c h  w e r e  i n c o r p o r a t e d  in to  th e  s e c o n d  p h a s e  of  t h e  A r t  
School, on the  main facades ,  to se rve  the  l i fe models '  changing 
areas.
In Napier House, comple ted  in th e  same ye a r  as the f i r s t  phase  
of th e  Glasgow School  of Ar t,  Anderson  empl oyed  th e  des ign  
f ea tu re  which Mackintosh w as  to inst ruc t  to be added to the  Art  
School  bu i l d in g  i m m e d i a t e l y  p r i o r  to  c o m p l e t i o n 23 ; t h e  
rounding of f of the  s tonework to the window reveals.
1 8 9 5  s a w  c o m p l e t i o n  of O r i e n t  House  in G l a s g o w ,  to  
Anderson's  design. This  building is again unique in t e r m s  of i t s  
v i s u a l  d e s i g n  and w a s  c o n s t r u c t e d  e n t i r e l y  of  r e i n f o r c e d  
c o n c r e t e ,  a l though to  a f a i r l y  c rud e  s t r u c t u r a l  des ign ,  us i ng  
u n - c a l c u l a t e d  t u b u l a r  r e i n f o r c e m e n t  to  i t s  b a r r e l  v a u l t e d  
slabs.
The a r c h i t e c t s  m e n t i o n e d  above  c an  be s h o w n  to  h ave  an 
involvement  w i t h  the Glasgow School of Ar t  dur ing the  1890' s  
and, in m os t  ca ses ,  In the  co mp et i t io n  fo r  the  design of the Art 
School, e i the r  as  compet i to rs ,  as  members  of the s t a f f  or  of the 
Board of Governors.
In addit ion to the  w or ks  ment ioned  above th e re  w e re  numerous  
o th e r  bui ldings ,  im m edi a t e ly  pr eceding  or  c o n te m p o ra ry  w i t h  
the  Glasgow School of Art ,  which  showed s i m i l a r  ingenui ty  in 
t e r m s  of both visual  and s t r u c t u r a l  design.
Ar t  Nouveau s ty le  w a s  not deve loped to  the  s am e  f r e e - f l o w i n g  
e x t r e m e  in G la sg ow ,  or  i ndeed  in B r i t a i n ,  a s  i t  w a s  on th e  
Cont inent .  M acki n to sh ' s  w o r k  i s  f r e q u e n t l y  held f o r t h  a s  an 
e x a m p l e  of th e  b e s t  in B r i t i s h  i n t e r p r e t a t i o n  of  t h e  s t y l e .  
There were ,  however,  o th e r  a r c h i t e c t s  in Glasgow who adopted 
t h e  s t y l e  m o r e  e a g e r l y  t h a n  M a c k i n t o s h ,  a l l o w i n g  i t  to  
d o m i n a t e  r a t h e r  th a n  be in g  s u b s e r v i e n t  to t h e  C e l t i c  and  
Ja p a n e se  influences,  a s  in the  Art  School design.
The m a j o r  exponent  of Ar t  Nouveau a r c h i t e c t u r e  in t h e  City
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w a s  J a m e s  S a l m o n  J n r .  His d e s i g n  f o r  t h e  ' H a t r a c k '  
bu i lding2*, in S t  Vincent  S t r e e t ,  i s  not  only a p r im e  examp le  
of  th e  s t y l e ,  bu t  is a l s o  an e x c e l l e n t  e x a m p le  of  t h e  a r t  of 
f u n c t i o n a l  de s ig n ;  a t e n  s t o r e y  o f f i c e  b u i ld in g  on a p lo t ,  9 
m e t r e s  (2 9 '  6") w i d e  by 3 3  m e t r e s  ( 1 0 9 ' )  d eep ,  w i t h  
maximum a rea  of g laz ing  to  the  s t r e e t  facade ,  ( see Appendix 
VI)
Salmon,  along w i t h  J  Gaff Gi l lesp ie ,  w a s  a l so  r e s p o n s i b l e  for  
the  Anders ton  Savings  Bank?5 , an exa mp le  of  the  Art  Nouveau 
s t y l e  a p p l i e d  to  t h e  G l a s g o w  t e n e m e n t ,  and f o r  Lion 
C h am b er s26, in t h e  Ci ty  c e n t r e .  The l a t t e r  b u i ld in g ,  in a 
m i x t u r e  of s t y l e s ,  w a s  c o n s t r u c t e d  us ing  th e  H enneb iq ue 27 
s y s t e m  of re in fo rc e d  c o n c r e te  w a l l s  and f l oo rs ,  only 10 0 m m  
(4") th ic k ,  r i s i n g  2 7  m e t r e s  (90 ')  f rom p a v e m e n t  level .
The works  of the a r c h i t e c t s  and a r t i s t s  mentioned above, along 
w i t h  o t h e r s  working  in and around the  City of Glasgow dur ing 
the l a t t e r  decades of the  n ine teenth century may not exhib it  the 
e x c e p t i o n a l  v i su a l  d e s i g n  t a l e n t s  and i n g e n u i t y  of  C h a r l e s  
Rennie  Mackin tosh .  They do, h o w e v e r , w h e n  t a k e n  in t o t a l ,  
d e m o n s t r a t e  s i m i l a r  d e s i g n  i n f l u e n c e s  t o  t h o s e  w h i c h  a r e  
com bi ned  w i t h i n  the  de s ig n  of th e  Glasg ow School  of  Ar t ;  a 
recogn i t ion  and under s tanding  of h i s t o r i ca l  p receden t ,  both to 
the  indigenous a r c h i t e c t u re  of the  count ry  and to th e  s t y l e s  of 
Europe and Japa n ;  a w i l l i n g n e s s  and e a g e r n e s s  to  a dop t  new 
s t y l e s  and m o t i f s  in to  t h e i r  w ork ,  and th e  c o m b i n a t i o n  of 
individual i ty and ingenuity unique to each of the  designers.
The  c o m b i n e d  o u t p u t  o f  t h e  G l a s g o w  a r c h i t e c t u r a l  
e s t a b l i s h m e n t  dur ing  th e  p e r i o d  1 8 9 0 - 1 9 1 0  d e m o n s t r a t e s  
t h a t  t h e  p ro d u c t io n  of  a de s ig n  of su ch  i n d i v i d u a l i t y  a s  t h e  
Glasgow School of Ar t cannot  be cons idered  a s  unique in i t se lf .  
The unique qua li ty  of the building may only be a t t r i b u t e d  to the 
i n t e r p r e t a t i o n  of m a n y  d i f f e r e n t  i n f l u e n c e s  w i t h i n  th e  
c o h e r e n t  and o u t s t a n d i n g  v is ua l  de s i gn  pr o d u ced  by C h a r l e s  
Rennie Mackintosh.
Summary
In th e  c o n t e x t  of  loca l ,  n a t i o n a l  and i n t e r n a t i o n a l  d e s i g n  
c onsc iou snes s  of the a rc h i te c tu ra l  e s t a b l i s h m e n t  w i t h in  which 
i t  w a s  produced  and in t e r m s  of th e  le g i s l a t i o n  govern ing  the  
e d u c a t io n  s y s t e m  in to  w hi ch  it  w a s  i n t e g r a t e d ,  th e  Glasgow
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School of Art,  as  original ly designed,  is very much a product  of 
i ts  time.
The vo lu m e t r i c  in te rp lay  which is apparen t  in the building,  as  
completed,  and the originali ty of the s ty le  of the w e s t  facade,  as 
bu i l t  in th e  second  phase ,  a r e  j u s t i f i c a t i o n  of the bu i ld in g ' s  
s ta n d in g  as  an a r c h i t e c t u r a l  m a s t e r p i e c e ,  but  canno t  su p p o r t  
Buchanan' s theory  r e l a t i n g  to  the  or ig ina l  c o m p e t i t i o n ,  being 
radical  depar tur es  from the sub mi t te d  design.
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Introduction
Today t h e  G l a s g o w  Sc hool  of  A r t  s t i l l  f u n c t i o n s  a s  an 
o p e r a t i o n a l  A r t  Schoo l ,  a c c o m m o d a t i n g  t h e  fu l l  r a n g e  of 
a c t i v i t i e s  requ i re d  by i t s  function.  The in crea s in g  s i z e  of the  
School,  along  w i t h  the  phy s ica l  l i m i t a t i o n s  of th e  s i t e  of the  
o r i g i n a l  bu i ld ing ,  h a s  r e s u l t e d  in a r e q u i r e m e n t  f o r  new 
buildings to be added to the  School’s  complement  of spaces.
In o p e r a t i o n a l  t e r m s ,  as  we l l  a s  in a r c h i t e c t u r a l  t e r m s ,  the  
or igina l  building,  s u b j e c t  of t h i s  s tudy,  is s t i l l  the focal  point  
o f  t h e  S choo l ,  a c c o m m o d a t i n g  t h e  m a i n  a d m i n i s t r a t i v e  
f u n c t i o n s .  The D i r e c t o r ' s  O f f i c e  and S t u d i o ,  th e  Board  of 
G o v e r n o r ’s m e e t i n g  r o o m s  and  th e  c e n t r a l  a d m i n i s t r a t i o n  
o f f ic e s  are all conta ined  w i t h in  the  building,  along w i t h  m a j o r  
s tud io  spaces  for  various discipl ines.
The  g e n e r a l  r e f e r e n c e  L ib r a r y ,  a long  w i t h  t h e  S cho ol  of 
A r c h i t e c t u r e  an d  s e v e r a l  o t h e r  f a c u l t i e s  a r e  no lo n g e r  
a c c o m m o d a t e d  w i t h i n  t h e  h i s t o r i c  bu i ld ing ,  b u t  have  been  
removed only during recent  y e a r s  and only due to lack of space,  
not  b e c a u s e  of any a p p a r e n t  f a i l u r e  of the  bui lding to  provide  
the  neces sa ry  qua li ty  of space.
Original  Design -  1895
As s t a t e d  ea r l i e r ,  the  origina l concept  of the  sp a t ia l  design of 
t h e  G la sgow  School  of  Ar t  w a s  r e l a t i v e l y  s im p le ;  the  m a j o r  
s t u d i o  s p a c e s  r a n g e d  a long  R e n f r e w  S t r e e t ,  w i t h  t h e  m a in  
e n t r a n c e  c e n t r a l l y  located;  the  c e n t r a l  co r r i d o r  on each  level 
ru n n in g  p a r a l l e l  to  R e n f r e w  S t r e e t ;  t h e  t h r e e  p r o j e c t i n g  
b l o c k s  t o  t h e  s o u t h  of t h e  c o r r i d o r ,  c o n t a i n i n g  t h e  m a j o r  
suppor t  spaces ;  the  cen t r a l  s t a i r  se rv ing  all levels.
The e f f ic i enc y  of t h i s  plan format ,  in t e r m s  of space  a l l oca t ion  
and the  in tegr a t i on  of the  main  s e r v i c e s  d is t r ibu t ion ,  cannot be 
fau lted to any extent .
The  c o m p a c t  p l a n  f o r m a t  of  t h e  S c h o o l ,  w i t h  l i m i t e d
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c i r c u la t i o n  space,  is typica l  of educa t iona l  e s t a b l i s h m e n t s  of 
t h e  e r a  and can  be se e n  not  only in c o n t e m p o r a r y  Ar t  School  
d e ve lo pm en ts  but,  a lso,  in Honeyman, Keppie and Mackin tosh 's  
w o rk s  for  the Glasgow School Boards,  such a s  Mar tyr ' s  Public 
School and Scotland S t r e e t  School.'
The i n t e g r a t i o n  of t h e  m a in  s e r v i c e s  d i s t r i b u t i o n ,  f o r  th e  
w a r m  a i r  hea ting s y s t e m  and force  vent i l a t i on  s y s t e m ,  is  a l so  
notable for  i t s  spa t ia l  efficiency.
The p r i m a r y  a i r  c i r c u l a t i o n  r o u t e  for  bo th  s y s t e m s  u t i l i s e d  
l a r g e  s e c t i o n  d u c t s  l o c a t e d  above  t h e  c e n t r a l  c o r r i d o r s ,  
u t i l i s i n g  th e  h e ig h t  a v a i l a b l e  a g a i n s t  t h e  m a i n  s tu d i o s .  The 
b ra nc h  d u c t s  s e r v in g  ind ividua l  s p a c e s  run v e r t i c a l l y  to  and 
f r o m  t h e  m a in  d u c t s ,  e i t h e r  b u i l t  in to  t h e  t h i c k n e s s  of  th e  
c or r id or  w a l l s  or, in some  ca se s ,  contained  w i th in  t i m b e r  duct  
e n c a su re s  buil t  a d j a c e n t  to the corridors.
A l t hough  th e  c i r c u l a t i o n  r o u t e s  a r e  e x t r e m e l y  e f f i c i e n t  in 
t e r m s  of  s p a c e  usage ,  the y  can n o t  be v i e w e d  a s  e f f i c i e n t  in 
t e r m s  of  t h e i r  f u n c t i o n a l  o p e r a t i o n .  Wi th  on ly  t h e  s i n g l e  
v e r t i c a l  c i r c u l a t i o n  r ou te ,  c e n t r a l l y  l o c a t e d  a t  t h e  e n t r a n c e  
and Museum,  m o v e m e n t  b e t w e e n  le v e ls ,  p a r t i c u l a r l y  to th e  
e x t r e m i t i e s  of t h e  E a s t  and W es t  Wings,  w o u ld  ha ve  been  a 
labor ious  process .
At th e  t i m e  of the  ini t i al  design,  the  co n s t r u c t i o n  of bui ldings  
in Glasgow w a s  governed by th e  Glasgow Building Re gul a t ion  
A c t  of  18922,  w h i c h  did n o t  lay down  c o n d i t i o n s  f o r  th e  
number  and locat ion of exi t  rou tes ,  as  would be required today.
The 1892 Act did,  in f a c t ,  lay down ve ry  fe w r e g u l a t i o n s  f o r  
m e a n s  of escape ,  r equi r ing  only ' easy  ex i t '  f rom all  p a r t s  of a 
building. The m a t e r i a l s  of c on s t r uc t i on  of the ex i t  s t a i r s  from 
b u i l d i n g s  w a s  g o v e rn e d  in only c e r t a i n  c a s e s .  T h e r e  w a s  a 
r e q u i r e m e n t  f o r  e s c a p e  s t a i r s  to  be  c o n s t r u c t e d  of n o n ­
c o m b u s t i b l e  m a t e r i a l s  to  t e n e m e n t s  and to publ ic  bui ld ings .  
Educa tional  bu i ldings  we re ,  however ,  no t  c l a s s i f i e d  as  publ ic 
b u i l d i n g s . 7 A c cor d ing ly  t h e  c o n s t r u c t i o n  of  t h e  m a i n  s t a i r  
f rom ground to f i r s t  f loor  in t i m b e r  w a s  permi ss i b le .
With the Building Regula t ions  making  no s p e c i f i c  re q u i r e m e n t  
for  number  and locat ion of s t a i r s  forming a means  of escape ,  it
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i s  p r o b a b l e  t h a t  t h e  po or  v e r t i c a l  c i r c u l a t i o n  p r o v i s i o n  
p r op os ed  in th e  or ig ina l  de s ign  w a s  go ver ned  by the  l i m i t e d  
budget  wi th in  which the  building w a s  to  be cons t ruc ted .4
The Completed Building
The G la sg ow  School  of  Ar t  b u i ld ing  a s  c o m p l e t e d  in 190 9  
v a r i e s  from the original  design in severa l  m a j o r  a reas.
The second floor,  contain ing  the  se n io r  s t a f f ' s  p r iv a te  s tu d io s  
a long w i t h  addit ional  general  s tu d io  space ,  w a s  added to both 
the  new West  Wing and to the  original  East  Wing.
The  d e s i g n  of  t h e  W e s t  Wing i n c o r p o r a t e d  a n e w  s t a i r ,  
p roviding addi t iona l  v e r t i c a l  c i rcu la t ion .  A s i m i l a r  s t a i r  w a s  
added  to  th e  Eas t  Wing dur ing  th e  c o n s t r u c t i o n  p r o c e s s .  As 
d i s c u s s e d  e a r l i e r  (p 2 8 ) ,  th e  p r o v i s i o n  of  t h i s  s t a i r  w a s  
included only a f t e r  some deba te a t  Board Meetings,  w i t h  regard 
to  i t s  l i ke ly  e f f e c t  upon th e  l i g h t i n g  of t h e  o r ig in a l  Board 
Room.
Con s t r uc t io n  of the West  Wing a l so incorpora ted  the  provis ion  
of a p a s s e n g e r  l i f t ,  s i t u a t e d  a d j a c e n t  to t h e  Museum,  to th e  
south  of the  cen t ra l  c o r r id o r s  At the  f i r s t  f loor  level the l i f t  
do o rs  o r ig ina l ly  gave d i r e c t  a c c e s s  to t h e  Museum and not  to  
the  cor ridor ,  as  w i t h  the p r e s e n t  in s ta l la t ion .6
The  v i e w  h a s  be en  e x p r e s s e d  in v a r i o u s  s t u d i e s  t h a t  t h e  
p r o v is io n  of the  e a s t  and w e s t  s t a i r s  in t h e  se c o n d  p h ase  of 
c o n s t r u c t i o n  w a s  made  in or de r  to m e e t  th e  r e q u i r e m e n t s  of 
F i re  R e g u la t i o n s .7 T h is  v ie w  is not  s u p p o r t e d  by r e c o r d s  of 
th e  d i s c u s s i o n  w hi ch  took p lace  a t  the  Board Me et ings  dur ing  
th e  c o n s t r u c t i o n  per iod.  S i m i l a r l y ,  th e  r e q u i r e m e n t  f o r  a 
s e c o n d a r y ,  e a s t  s t a i r  is  n o t  s u p p o r t e d  by th e  d o c u m e n t a r y  
evidence  of contempo ra ry  Building Regulat ions.
The second phase of co n s t r u c t io n  w a s  governed by th e  upda ted 
Gla sgo w Bui lding R egu la t i o n  Act  of 1 9 0 0 ,  w h ic h  la id  down  
more  s t r i n g e n t  reg u la t i o n s  for  the  m eans  of e sc a p e  and whic h  
c l a s s i f i e d  s c h o o l s  and  c o l l e g e s  w i t h i n  th e  'publ ic  bu i ld ings '  
group, from which  they had prev iously  been excluded.
T h e s e  R e g u l a t i o n s  r e q u i r e d  t h a t  ' f r o m  e v e r y  p a r t  of t h e
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bui ld ing th e r e  is adequa te  and s a f e  exi t '  and t h a t  e x i t s  should  
to t a l  'one foo t  in w id th  for  every se v en ty  p e r s o n s  who can be 
se a t e d  w i t h in  the  building' .9
The wording of the  Regulat ions is not concise  enough to provide 
c l e a r  r u l i n g  a s  t o  t h e  n u m b e r  and l o c a t i o n  of  s t a i r s  w hi ch  
m i g h t  be  r e q u i r e d  w i t h i n  any b u i l d in g ,  t h e r e  b e in g  no 
def ini t ive r e s t r ic t i o n  upon t rave l  d is tance  to the  me ans  of exit. 
T h e r e  a r e ,  h o w e v e r ,  o t h e r  f a c t o r s  w h i c h  i n f l u e n c e d  t h e  
provision,  locat ion and cons t ruc t ion  of the addit ional  s ta i r s .
The 1900 Regula t ions requi red  t h a t  the  s t a i r s  to  the  building,  
being a publ ic building,  should be c o n s t r u c t e d  of ' s tone ,  br ick 
or  o t h e r  i n c o m b u s t i b l e  m a t e r i a l ' . 1 ° The m a i n  s t a i r  a s  
e x i s t i n g ,  f ro m  gr ou nd  to  f i r s t  f lo o r ,  w a s  c o n s t r u c t e d  of 
t i m b e r .
The need for  the  means  of e sc a p e  f rom the  new Wing and f rom 
t h e  new  s e c o n d  f l o o r  to  be  c o n s t r u c t e d  to  a d i f f e r e n t  
s p e c i f ic a t i o n  f rom the  ex is t ing  s t a i r  may have been cen t r a l  to 
t h e i r  p r o v i s i o n ,  bu t  t h e  p lan  f o r m a t  of  th e  b u i l d in g  a s  i t  
e x i s t e d  w a s  of e q u a l  i m p o r t a n c e  in d e t e r m i n i n g  t h e  
r e q u i r e m e n t .
The original  compet i t i on  design of the  School not  only excluded 
any indica t ion of the  second  f loor,  but,  also,  made  no provision 
for  i t s  f u tu r e  addi tion.  The main,  c e n t r a l  s t a i r  runs  f rom the  
e n t r a n c e  foye r  to the  upper  level ,  a r r iv ing  w i t h i n  the Museum 
sp ace  and facing the  en t rance  to the Di rec tor ' s  Office,  w i t h  i t s  
p r iva te  Studio s i t u a t e d  over.
There  is no app a re n t  w ay  in w h ic h  th i s  s t a i r  could have  been 
ex tended  to the  new second f loor  w i t h o u t  m a j o r  a l t e r a t i o n  and 
d is rupt i on  to the  ex is t in g  spaces .  It is unlikely,  in v iew of the 
f inanc ia l  c o n s t r a i n t s  upon the design,  th a t  th e  proposal  of such 
a m a j o r  upheava l  would  have  been w e l l  r ece iv ed  by th e  Board 
of  th e  School ,  s hou ld  i t  even  have  b e e n  c o n s i d e r e d  by th e  
a rch i tec t .
The provis ion  of a t  l e a s t  one new s t a i r ,  loca ted  away f rom the 
ce n t r a l  sp aces ,  w as ,  t her ef or e ,  a n e c e s s i t y  of the  provis ion of 
the  addit ional  floor.
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The form of the cent ra l  sp aces  w a s  also influenced the  need for 
and form of one of the m a j o r  f e a t u r e s  of the  School as  i t  now 
e x i s t s ;  th e  P avi l io n  or  'Hen Run'. S tudy  of th e  lo c a t i o n  and 
fo rm  of the  Pavi l ion ,  bo th  on plan and on the  3 - d i m e n s i o n a l  
d r a w i n g s  of  t h i s  s tu d y ,  w i l l  s h o w  t h a t  i t  is  an i n g e n io u s  
s o l u t i o n  to a de s i gn  probl em  born of  th e  or ig ina l  design ;  th e  
apparen t  f ina l i ty of the  roofscape  design to  th e  Museum and the 
D i r e c to r ’s Studio.
The roof  of the  Di rec to r ' s  s tud io  is cen t ra l  to  the  co mp os i t io n  
of the  North facade and could not be rev ised  to accommodate  the 
ad d i t io n  of th e  second  f loo r  w i t h o u t  m a j o r  d i s r u p t i o n  to  th e  
v isual  composit ion.
The roof  of the Museum is not  loca ted  in a p o s i t i o n  of s i m i l a r  
im p o r t a n c e  w i t h  r e g a rd  to th e  e x t e r n a l  co m p o s i t io n ,  bu t  the  
t i m b e r  t r u s s e d  c o n s t r u c t i o n ,  t h e  r o o f l i g h t  g l a z i n g  and th e  
na tura l  l ight ing are cen t r a l  to the  c h a r a c t e r  of the space.  This  
ambience  would have been severe ly  d i s rupted  by any addi t ional  
c on s t ruc t i on  d i rec t ly  over.
The  c o n s t r u c t i o n  of  t h e  P a v i l io n ,  c a n t i l e v e r e d  f r o m  t h e  
e x is t i n g  wa l l  head, a l l o w s  the  n e c e s s a r y  c i r c u l a t i o n  b e t w e e n  
Wings a t  s e con d  f l o o r  level  w i t h  no d i s r u p t i o n  to e i t h e r  th e  
e x i s t i n g  r o o f  c o n s t r u c t i o n s  or  to t h e  d a y l i g h t i n g  of t h e  
Museum, ( see  no te s  to d ra w in g s  nos  2A and 2B)
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Admin, space to first fioor, east, is designated Design Room on 
drawings, but was originally designated Board Room and 
appears to have spent m ost of its iife in administration use, 
Currently serving for committee meetings, interviews etc.
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indicating main, central sta ir  terminating at f irs t  floor level, 
w ith  indirect route o f travel to second floor  from main  
entrance.
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Summary
In i ts  original, competit ion-winning format the plan of the 
Glasgow School of A rt  was one of re la tive s im p lic ity ,  very 
efficient in the provision of usable space, taken as a percentage 
of total internal space.
The design of individual spaces must be considered as being of 
exceptional quality, in view of the continuing successful 
fu lf i l lm en t of original function almost one hundred years after 
execution of the design.
The original design of the building was, however, restr ic t ive  
both in i ts  provision of ve r t ica l c ircu la t io n  and in i ts  
capability of accepting the later addition of a second floor.
In the final as-bu il t  format, the vertica l c ircu la tion  routes 
cannot be regarded as being of great efficiency; the route of 
trave l to the second f lo o r  from the main entrance, in 
particular, being unclear, inconvenient and indirect.
In terms of i ts  operational use and of user convenience, the 
building must be regarded as functioning despite, not because 
of, its  internal circulation routes.
With regard to current design standards and social concerns, i t  
must be pointed out that access to the building fo r  the 
physically handicapped is extremely lim ited and is certainly 
not possible at the main entrance.
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Chapter 4 
Structure and Construction
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Introduct ion
As w ith  the study of other aspects of the building, analysis of 
the structure and construction is, to a degree, lim ited by the 
lack of detail to the remaining original drawings.
Some of the more in te res t ing  and o r ig ina l features, 
pa r t icu la r ly  the relationship of beams and s t ir rups  to the 
L ib ra ry  tower, are concealed w ith in  f loors  or behind 
decorative timber facings and, as in the case of the stirrups 
with in the School Store, bear l i t t le  resemblance to the original 
drawings (see Appendix 11).
The major elements of the structure hold few surprises and 
are not of great h is tor ica l in terest, in comparison to the 
building’s environmental systems or to several contemporary 
s truc tu res  w ith in  the City. There are, however, several 
noteworthy items and the structure must be considered with in 
study of the total architectural design of the building.
Load-Bearing Elements
The School was constructed on a drumlin, a rock outcrop, to 
the north of Sauchiehall Street in the City Centre, towards the 
crest of a steep, south-facing slope. In such a location, the 
foundations of the building are l ike ly  laid d irec t ly  to the 
surface of the rock and to have, therefore, an excellent bearing 
surface.
The steepness of the slope, however, results in the foundations 
being stepped at short intervals where running at right angles 
to the slope.
The main structure of the School, to the corridors and studios, 
consists of four parallel load-bearing wa lls  (see drawing no. 
9) of brick and masonry, b u i l t  o f f  mass concrete s t r ip  
foundations running along the length of the slope, each stepping 
down f rom that adjacent to follow the natural rock levels.
Between the north facade and the central corridor the primary
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structure of the major studio spaces consists of an irregular 
grid of fabricated steel beams, of double, steel angle top and 
bottom members, double angle vertical bracing to the web and 
sheet steel web members sandwiched between. The whole 
construction is riveted, as v is ib le in the exposed members 
w ith in the east studios and as indicated on the drawings of the 
East Wing.
The grid of these primary members sets them in pairs, each 
beam carried by a masonry pier, w ith  each pair of piers 
linked by a masonry wall, visible on the north facade between 
the massive studio windows. At their southern end the beams 
are carried by the north wall of the central corridor. At right 
angles to the main spans run two secondary spans of rolled 
steel joists, onto which the construction of the floors bears.
Both the primary and secondary span steelwork members were 
constructed to the f i r s t  phase and orig inally drawn to the 
second phase as being exposed.1 In the later drawings of the 
second phase and in the actual construction of the West Wing 
the members are encased w ith in  a w ire  lathe and cement 
render encasure. This must be assumed to have been done in 
order to increase the f i re  resistance of the structure. The 
Building Regulations of the time did not require such an 
encasure, but i t  is possible, as in re lation to the original 
proposed fenestration to the south facade, that the building 
insurers indicated particular requirements for the design.2
The f loor structure to the lowest levels of the basement and 
sub-basement floors is of concrete construction, cast upon f i l l  
behind the main load-bearing wall on the lower side of the 
slope.
At ground f loor the f loor construction is of timber jo is ts  and 
flooring, spanning between the secondary steelwork members, 
whereas the upper floors are of concrete slab construction, 
w i th  t im be r f loors  laid on top. There is no s truc tu ra l 
explanation fo r th is  change in the f loor construction to the 
upper levels, and i t  might, again, be assumed that th is  was 
done to give increased fire resistance.
On the second f loor of the West Wing i t  can be seen that the 
f loo r levels of the Professors's Studios are raised above the
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general f loor level (drawing no. 9). It might be considered at 
f i rs t  that this was done to reduce the floor to ceiling height of 
these smaller rooms, or to provide "elevated status” to senior 
members of staff. It can be seen, however, that these rooms 
contain fa i r ly  substantia l chimney breasts and hearths. 
Comparison of floor plans and elevations show that these heavy 
constructions are not situated centrally over the main floor 
beams or secondary steelwork below.
Although the structural details are not recorded on any known 
drawings, i t  would appear likely that the raised floors conceal 
additional steelwork to carry these chimneys, part icu lar ly  
when it is remembered that the second floor was an addition to 
the original design.
Study of the construction of the north facade of the School, 
from elevations and plans, shows the later, west section, to 
have less apparent stiffness than the east section. In the West 
Wing of the building there are no load-bearing walls running 
north to south w ith in  the length of the main run of studios, 
whereas the studios of the East Wing are subdivided, at ground 
f lo o r  level, by a substantial wall between the east pair of 
windows. Study of the north facade w i l l  show , also, that the 
ratio  of glass to solid is greater in the West Wing than in the 
earlier construction of the East Wing.
In considering how the structure of the West Wing might 
withstand the resistance to lateral wind loading, which w i l l  be 
considerable in a building of th is  height and exposure, 
consideration must be given to the nature of the construction of 
the corr idor stack, r is ing  through the fu l l  height of the 
building. In contrast, the East Wing corridor stack terminates 
at the pitched roof over the f i r s t  floor corridor. It should be 
remembered, also, that the second floor was an addition to this 
Wing during the second phase of construction.
The corridor floors are of concrete slab construction, spanning 
between the two parallel load-bearing walls. In the West Wing 
the heads of these two walls are tied together and braced by the 
substantial brick arched structure of the Loggia.
The two w a lls  and the ir  connecting slabs and arches act 
together to resist lateral forces, including those transferred 
from the north wall via the main floor beams.
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Throughout the building, additional s tabil ity  is provided to the 
upper leve ls  of the s truc tu re  by the three southern 
p ro jec t ions  of the E-form plan. These pro ject ions are 
constructed in box form, having four load-bearing walls, w ith  
the main f loor beams and roof spanning between, in different 
d irec t ions  at d i f fe re n t  levels, in order to form a r ig id  
structure.
To the West Wing i t  can be seen from the drawings that the 
Lecture Theatre and School Store floors, along w ith  the roof, 
span between the north and south walls wh ils t the remaining 
floors span between the east and west walls. This arrangement 
d is tr ibutes the loads onto the four walls and ties the entire 
structure into a rigid box, braced in both directions.
An additional box structure is formed by the West Stair, of 
concrete f l ights and landings bearing on its  surrounding walls 
and its  central spine wall. The stair is tied into the east wall 
of the Library tower and the south corridor wa ll,  giving 
additional r ig id i ty  and lateral s t if fness to the entire Wing 
structure.
Study of the central section at the Museum, shows the main 
roof structure spanning from north to south. The floors also 
span north to south, but are carried on in term edia te  
steelwork, spanning east to west and tying the external walls 
to the enclosing walls of the main stair (see drawing no. 8).
Although, as discussed previously, the main floor structures 
are carried by steel members from the Clyde valley steel 
works , which were w e l l-e s ta b l ish e d  by the time of 
construction, i t  was noted that the Bill of Quantities for the 
School specified cast iron lintols for door and window openings 
and also fabricated cast iron box beams to span over the large 
studio windows to the north facades
At the t ime of construction there were s t i l l  in existence 
spec ia l is t  fab rica to rs  of cast iron sections, despite the 
widespread use of steel for major structures. The superior 
qua lit ies  of cast iron fo r resistance to corrosion would be 
known and, without the benefit of modern finishing systems to 
protect steel, it  is likely that the choice of cast iron for these
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members was made in order to increase the ir resistance to 
corrosion from the city environment.
Structura l  Appraisal
The structure of the School is re la t ive ly  simple in concept, 
bearing more resemblance to domestic construction than to 
contemporary commercial developments. The use of parallel 
load-bearing walls, w ith  lateral res tra in t provided by the 
floor construction spanning between, is similar in principle to 
the construction of the typical Glasgow tenement block, 
whereas a s ign if icant number of off ice  developments of the 
time were constructed of steel or reinforced concrete frames 
internally, w ith  non-loadbearing partitions.
There were other buildings in Glasgow far more innovative in 
terms of s truc ture , such as Salmon and Gillespie's Lion 
Chambers4 and Anderson's Orient House.5 (see pp71&72)
There are, however, several features of the School of A rt  
which m e r i t  p a r t ic u la r  a tten tion , the f i r s t  being the 
Conservatory adjoining the second floor Composition room to 
the Library tower.
This room, south facing, w ith  glazed wa lls  and roof, was 
orig ina l ly  used for growing plants and f lowers for s t i l l  l i fe  
painting in the adjacent studio. It is constructed on a primary 
steel beam, cantilevered from the south wall of the Library 
tower, some 26 metres above ground level, w ith  a secondary 
beam returning to the west s ta ir wall. These beams carry the 
concrete slab floor, brick walls and glazed structure above.
The cantilever of the primary beam is secured by the more 
than adequate back-weight of the tower facade, roof structure 
and slating onto its rest within the wall.
The concept of the Conservatory appeared on Mackintosh s 
in i t ia l  drawings of 1896 and i t  is reputed to have been a 
complete innovation at that time.6 This may have been true in 
terms of building construction, but was certainly not the case 
in terms of steel technology.
In the f ie ld  of c iv i l  engineering the Forth Railway Bridge, 
begun in 1883, showed advanced understanding of large-scale
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steel cantilevers. In shipbuilding the use of steel structures, 
introduced by Denny Bros of Dumbarton in 1880, was at a far 
more advanced stage than in building construction in Scotland. 
Cantilevered steel deck structures, to give an open hold area, 
w ithout columns as required in iron ship construction, were 
in use by 1896 to a pattern s im ila r to that s t i l l  specified in 
Lloyd's Register of Shipping.7
It should be noted, also, that the original plans indicate a plan 
form which would, most l ike ly, have been supported on a 
single direction cantilever, from the east Library tower wa ll8, 
rather than the double cantilever of the actual construction, 
completed during the second phase.
The second structural feature of merit within the design is that 
of the Pavilion, or 'Hen Run', over the main roof of the 
Museum to the central section. In the construction of th is  
cantilevered structure the resemblance to marine technology 
is particularly marked. The brackets, which are cantilevered 
from the face of an existing w a ll  rather than bu i l t  in and 
supported by the back-weight from above, are remarkably 
s im i la r  in concept to the typical deck structure around the 
hold openings of contemporary cargo vessels.
The final feature which displays some degree of innovation and 
ingenuity is the structure to the School Store floor, over the 
Library.
As w ith  the other levels of the tower the floor of the Store is in 
three equal spans but, whereas the remaining f loors  are 
supported on render-encased steel beams spanning between the 
main wa lls , the Store f loor is carried by timber-encased 
beams which, from their depth-to-span ratio, are incapable of 
a clear span of 11 metres between walls. The intermediate 
support fo r  these beams is provided by decorative iron 
stirrups from the steel beams to the Composition room above 
(drawings nos. 1 1 and 12). The s t irrups were indicated on 
Mackintosh's section drawings as simple A-fram es (see 
Appendix 11) whereas the adopted design, as built, provides not 
only a more decorative solution, but also gives greater freedom 
of movement within the Store.
The theory has been expressed to the w r i te r ,  by one of the
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advisors for this study, that the upward projection of the 
L ib rary  Gallery support columns (drawing no. 12), all 
encased in t im ber facings, conceals additional s tructura l 
members whereby part of the floor load from the Gallery is 
transmitted to the Store floor beams and stirrups. This theory 
is based on the premise that Mackintosh would not have 
extended the columns upwards for visual effect only.
The structural appraisal given, however, assesses the Gallery 
columns and main Library f loor beams as being more than 
adequate to carry the entire floor loading.
Any s truc tura l members which may exist w ith in  the upper 
columns are considered to serve only the purpose of providing 
lateral support to the lower columns, carrying the projecting 
timber beams of the Gallery floor.
Sum m ary
The general structure and construction of the Glasgow School of 
A rt  may be considered basic and unadventurous for its  time, 
but i t  should be remembered that the design was governed by 
an extremely tight budget. It may well be that the use of fairly 
traditional, tried and tested construction, particularly in the 
original competition design submission and in the f i rs t  phase 
of construction, would be necessary in order to attempt to meet 
the cost parameters laid down.
Certainly the second phase construction features, discussed 
above, along w ith  the practice's other work, from Honeyman’s 
Ca D'oro building of 1872^ to Mackintosh's design of 1898 for 
a Concert Hall fo r  the Glasgow International E xh ib it ion '«, 
show no lack of w il l ingness  to investigate  innovative 
structures.
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Chapter 5 
Environmental Systems
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Introduction
The layout of the Glasgow School of A rt was, as widely 
documented, influenced by the site, its aspect and steep fall to 
the south. The building design can also be shown to have been 
influenced by the technology of the services installations. The 
relevance of contemporary environmental design to the 
a rch itec tu ra l design has not been discussed in depth in 
published studies of the School and of the work of Charles 
Rennie Mackintosh.
Macleod, in his book "Charles Rennie Mackintosh, A rch itec t 
and A r t is t " ,  makes brie f reference to the warm a ir  heating 
system and its  integration w ith  the arch itectura l layout.1 
None of the studies published to date, however, highlights that 
the total architectural concept of the School, including its huge 
main studios w ith  large expanses of glass and its  basement 
studios and Lecture Theatre, was to a large extent, dependent 
upon the advances in building services technology during the 
second half of the nineteenth century.
W ithout the development of e f f ic ie n t  centra l heating 
installations, mechanical ventilation and e lectr ic  lighting i t  
would have been impossible to provide clean and e ffec t ive  
methods of heating and lighting to such a building and, also, of 
providing e ff ic ien t ventilation to the subterranean studio and 
workshop areas.
Although the implementation of new technology was not unique 
to the School at the time of construction, i t  is clear that the 
building's designers were fu l ly  aware of the most recent 
innovations in environmental services technology and paid 
careful attention to the ir integration into the tota l building 
design.
The f i r s t  public e l e c t r i c i t y  supply in Scot land  w a s  in t roduced  
t o  G la sg ow  in 1892? ,  only f i v e  y e a r s  b e f o r e  c o n s t r u c t i o n  
s t a r t e d  on the  School.  The re  w e r e ,  ho we ve r ,  p r i v a t e  su p p l i e s  
ava i lab le  before  th i s  da te  and the Vic tor ia  Inf irmary ,  Glasgow,  
on which  John  Keppie worked  w i t h  J a m e s  S e l l a r s ,  is known to
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have had e le c t r ic  l ig h t in g  to every bed at the t im e  of 
completion in 1891 . 3
Mackintosh employed th is  re la t iv e ly  new technology in the 
provision of unique and beautifu l l igh t f i t t in g s  to the m a jo r 
spaces, as parts of a total design concept.
The School is also f i t te d  w ith  what is believed to be the f i r s t  
European example of a c e n tra l ly  con tro l led  e le c t r i c a l l y -  
impelled clock system.
Users of the build ing are able to re co l le c t  the layout of the 
original cabling to the power and lighting insta lla t ions w ith in  
the co rr id o r  areas, in wh ich  sym m etr ica l groups of cables 
were run on the face of the wa lls , fixed to decorative metal 
fram ework which was an in tegra l part of the overall v isual 
design.4
The most in teresting feature of the services insta l la t ions is, 
however, the system of ducted warm a ir  heating and forced 
v e n t i la t io n  which was in s ta l led  during the f i r s t  phase of 
c o n s t ru c t io n ,  upgraded dur ing  the second phase and, 
subsequently, taken out of use and, to a large extent, ignored.
This system can be shown to have had a capab il i ty  fo r  basic, 
but true a ir-cond it ion ing , although there is no known record 
of i ts  operation as such.
The basic form of the warm air heating system employed in the 
School was patented in 1870 by the Sturtevant Co. of Boston, 
M assachu se tts ,  USA5, who supp lied  the m assive  tw in  
centrifugal fan assembly installed in the School. This system 
was to ta l ly  integrated w ith  the building design, to serve all the 
major spaces from one central plant area.
A lthough ’ the m a jo r  components of the hea ting  system 
o r ig in a te d  in the United S tates, i t  is n o te w o rth y  tha t  
p re v io u s ly  unpublished research docum enta t ion  on the 
technology of environmental systems and on the importance of 
environmental design originated in Scotland and was, in fact, 
c i te d  by the S tu rtevan t Company in th e ir  sales l i te ra tu re  
during the 1890's&
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The report presented to the School Board of the City of Dundee 
on the subject of heating and ven t i la t ing  of school buildings, 
dated 18897, explains that the use of mechanical ven t i la t ion  
systems in educational build ings could be c lea r ly  shown to 
produce an improvement in both the qua lity  of work produced 
and, also, in the health of the users.
By the m id -1 8 9 0 's  there was a s u b s ta n t ia l  number of 
d i f fe r in g  form s of mechanical services in s ta l la t io n  which 
could be c ited  in these documents. There was, there fore, 
widespread use of forced v e n t i la t io n  systems p r io r  to the 
design of the Glasgow School of Art.
The next m a jo r step fo rw a rd  from  mechanical v e n t i la t io n  
systems was in the development of a ir-conditioning, the f i r s t  
example of which Reyner Banham credits, in The Architecture 
of the W ell-Tem pered  Environment', as being the Royal 
V ic to r ia  Hospital, Belfast, dated 19038. He does, however, 
c re d i t  the p roduction  of fundam enta l pa ten ts  fo r  a i r -  
conditioning to Stuart Cramer, fo r  those lodged in the United 
S tates in 1906g, describing the H osp ita l’s a ir -co n d it ion in g  
capability as being incidental to a ventilation system design.
The design of the environmental systems of the Royal V ictor ia  
Hospita l can, however, be shown to be derived from  the 
previously unpublished patents of Scottish engineers William 
Key and Robert Tindall, lodged in i t ia l ly  In 1890 and approved 
in 1892.'°  The f i r s t  recorded in s ta l la t io n  of technology to 
Key's design was in the V ic to r ia  In f i rm a ry ,  Glasgow, 
construction of which was completed in 1890 to the plans of 
architect James Sellars.11
William Key was a member of the board of management of the 
new h osp ita l  and h is proposals fo r  the in t ro d u c t io n  of 
mechanical v e n t i la t io n  were re a d i ly  accepted and f u l l y  
integrated into Sellars ’ design. Sellars, h imself, died prior to 
completion of the p ro jec t and the works of his practice were 
completed under the control of his associates, who included 
John Keppie, la te r  to be partner in the practice  of Honeyman 
and Keppie at the time when the design of the Glasgow School of 
A rt  was being prepared.
The deta il of the design of the School's systems and of th e ir  
place in the history of environmental systems are the subject
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of this section of the Thesis.
Layout Draw in gs
The draw ings showing the operation of the system to the 
Glasgow School of Art are drawn to show the West Wing of the 
building along w ith  the plant room areas, s ituated below the 
main entrance to the School and included in the f i r s t  phase of 
construction between 1897-1899. It should be noted that the 
in s ta l la t io n  to the East Wing fo l lo w s  a v i r tu a l ly  identica l 
pattern to that of the West Wing.
As w ith  the structure of the building there are few indications 
of the orig inal in s ta l la t ion  on Mackintosh's drawings, and as 
s ta ted  p rev ious ly , l i t t l e  published in fo rm a tion ,  of only a 
general nature.
The system was removed from use in the 1920's and tw o  
subsequent hot water c ircu lation systems have been installed, 
using areas of the original plant rooms and ducts. The original 
boiler room is now used as a workshop.
A t the present t im e, however, s u f f ic ie n t  remains of the 
original fan insta lla tions, steam coils and f i l t e r  banks fo r  an 
assessment to be made of the method of operation, as shown on 
drawings nos. 17 and 18 and in the photographs in Appendix 11.
There is no record on Mackintosh's drawings of the chamber 
over the b o i le r  room (see drawing no. 18), but study of i ts  
cons truc t ion  shows i t  to be orig inal. The appraisal o f i ts  
fun c t io n  is based upon study of i t s  form  and i ts  re la ted  
ductwork.
A i r - l n d u c t i o n  S y s t e m
External air, fo r  heating and subsequent c ircu la t ion  through 
the building, was drawn, by the suction of the fans, from the 
we lls  at basement level e ither side of the main entrance. The 
a ir  passed, f i r s t l y ,  through t im b e r  louvres, set in to  the 
external w a lls  and s ta i r  support walls , to a plenum chamber 
from which i t  was drawn through the bank of a ir  f i l t e r s  to the 
steam coil chamber.
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Having passed through the hea ting  c o i ls  the a ir  was 
pressurised by the tw in  centrifugal fans and discharged to the 
main c ircu la t ion  duct. This duct runs the fu l l  length of the 
building above the sub-basement corridor.
Although the induction system was constructed of materials of 
the period it  should be noted that the basic technology employed 
is remarkably s im i la r to that of the present time.
The t imber louvres of the intake g ri l les  would now be replaced 
by pressed metal acoustic louvres, to a s im i la r  pattern fo r a 
low-ve loc ity  system such as this.
The f i l t e r  banks in s ta l le d  dur ing  the f i r s t  phase of 
construction were described in the B il l  of Quantities as being 
c o ns tru c te d  o f hung f ib re  mats, in l ine  w i th  the type 
i l lus tra ted  in Key and T indall ’s patent of 1892 . ' 2  These were, 
however, replaced during the period 1907 -1909  by a new 
installation, as b illed in the contract documents for the second 
phase of construction.18
This assembly consisted of individual f i l t e r  units, constructed 
of horse hair, se t between perfo ra ted  brass sheets, in a 
cardboard surround. These un its  were mounted w i th in  a 
t im ber framework which was fu l ly  sealed to the surrounding 
s tructure. The f i l t e r  units were secured by t im be r locating 
pegs wh ich  a llowed removal of ind iv idua l f i l t e r s .  Modern 
f i l t e r s ,  to a s im i la r  pattern, would be constructed of metal, 
p lastic and paper.
The area conta in ing the f i l t e r  banks appears to have been 
sealed o f f  at the t im e  of in s ta l la t io n  of the f i r s t  hot w a te r  
c ircu la t ioh  system and to have remained unnoticed from then 
u n t i l  the present. The la s t  rem a in ing  f i l t e r  u n i t  was 
recovered from debris during survey work fo r  th is  study and 
is shown in the photographs in Appendix 11.
Air Washing I n s t a l l a t i o n
Although there is no visible sign of the installation amongst the 
current remains, an a ir -w ash ing  in s ta l la t io n  was spec ified  
for the f i l t e r  banks to both phases of the construction.
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The in s ta l la t io n  included in the f i r s t  phase of cons truc t ion  
inc luded ' f ib re  or o ther screens w i t h  w a te r  spray and 
everyth ing  necessary fo r  the p u r i f ic a t io n  of the a ir  to be 
provided', w h i ls t  the second phase construction specification  
called fo r  the replacement of these f i l t e r s  and sprays w ith  a 
'screen of double ply horse ha ir  w i th  1 2no Kortings spray 
nozzles’. '4
The f i l te rs  referred to in th is  section would be those of which 
an example is il lus tra ted in Appendix 11 to th is study. Study of 
the f i l t e r  construction shows that the spray nozzles could not 
have served the purpose of washing the f i l t e r  assembly. The 
cardboard surround to the f i l t e r  un its  would have rap id ly  
disintegrated under such conditions.
The possible purpose and significance of such an installat ion is 
discussed later in this section.
Air Heating
The f i l te re d  and, possibly, hum idified a ir  was drawn through 
the f i l t e r  bank and, then, over the steam coils which raised its  
tem pera ture  from  ambient to tha t required in the build ing 
specifications.
The co il banks are located over the fan room and cons is t of 
pa ra l le l ,  v e r t ic a l  arrays of s teel tubing. W ith in  each bank 
there are 21 hor izon ta l runs of tube, w i th  a lte rna te  rows 
joined at the ends to form a continuous steam tube.
The m a jo r  co il banks run east to west, para lle l to the f i l t e r  
bank, but there are secondary co il banks a t r ig h t  angles to 
these, s ituated over the fan pulley assembly and between the 
openings through which a ir passed down into the fan chambers.
The steam supply fo r  the co ils  came from a coal f ired  boiler, 
located in the B o i le r  Room to the w es t of the Fan Room, 
underneath the Ornament Room.
This area is s ituated w ith in  the second phase of the School's 
c o n s tru c t io n  and the bo i le rs  were o r ig in a l ly  located in 
tem po ra ry  accom m odation  a d jo in in g  the f i r s t  phase at
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basement level.'5
There was no add it iona l heating provided to the a ir  e ithe r 
w ith in  the main supply duct system or at the room discharges.
Warm Air Supply
Having been drawn from the f i l t e r  banks, through the steam 
coil banks to the main c ircu la tion duct, the warm air was then 
fed to the vertica l ducts serving individual spaces. These ducts 
were e ith e r  b u i l t  in to  the main load-bearing w a l ls  of the 
c ircu la t ion  areas, or constructed of t imber framing and lining 
and s itua ted  w i th in  the work ing  spaces, ad jacent to the 
corridor walls.
The entries into these branch ducts from the main duct were 
contro lled  by adjustable dampers. In the East Wing some of 
these consisted of t im b e r  p la tes  which could be adjusted 
ve r t ica l ly  on a series of t im ber dowels. The remainder of the 
East Wing ducts and a l l  of those in the West Wing were 
controlled by horizontally sliding timber doors.
The balancing of the system to give the desired warm a ir  
vo lume in each space would have to be c a rr ie d  out by 
adjustment of these dampers, since the outlets into the spaces 
themselves appear to have p e rm it ted  only fu l l  opening or 
closing, although most spaces had multip le outlets.
This process must have been slow and laborious, due to the 
distances to be t rave l led  from the upper f lo o rs  to the main 
duct, v ia  the Fan Room, to communicate ins truc tions . It is 
thought likely, therefore, that in i t ia l  balancing would involve 
determ in ing  optimum summer and w in te r  se tt ings  fo r  each 
damper, w i th  short term contro l being achieved s im p ly  by 
opening or closing e ither the room outlets or the many opening 
windows.
A i r - E x t r a c t  S y s t e m
These was no form of mechanical assistance to the a ir-ex trac t 
system. A i r  movement was e n t i re ly  dependent upon the 
pressure increase created w ith in  the building by the warm air
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supply system, and by natural convection w ith in  the spaces. 
Although the use of pressure and temperature d if fe ren t ia ls  to 
promote a ir  movement was common in such systems, there 
was no known use of heat recovery and a ll waste a ir  was 
dumped d irect ly  to the external environment.
The ex trac t  system employed a layout of w a ll  and box ducts 
s im i la r  to the supply system. Those from the basement and 
ground f lo o rs  led to a main e x trac t  duct located above the 
ground f lo o r  corr idor. From th is  duct the waste  a ir  was 
discharged under pressure to the ex te r io r  through the three 
g r i l le s  in the south w a l l ,  fo l lo w in g  the main fenes tra t ion  
pattern. These g r i l le s ,  w i th  th e ir  decora tive  weathering  
p ro jec t ions  over, are shown on the measured draw ings in 
Chapter 1 .(see drawings nos. 1A and IB) One recent study 
in c o r re c t ly  id e n t i f ie s  these openings as being a i r  entry  
g r i l le s . '6
The extracts from the f i r s t  and second floors ran ve rt ica l ly  to 
discharge direct to the exterior. The terminals to these ducts 
were formed e ither by horizontal discharge gril les set into the 
main w a l ls  below the parapet or by roof pene tra t ions to 
t im b e r  louvred boxes set above. These te rm ina ls  are also 
shown on the measured drawings, (see drawings nos 1 and 2)
Fresh Air C ir c u la t ion  And Natural  V e n t i la t io n
in w in te r  the movement of a ir  through the building, from the 
warm a ir  supply system and into the foul a ir  extract system, 
relied upon the building remaining sealed to give the necessary 
p ressure  d i f fe r e n t ia l s .  The b u i ld ing  does, however, 
incorporate opening windows in all spaces, which could be used 
to provide add it iona l fresh a ir  and localised, s h o r t - te rm  
temperature control.
In summer these w indow s could be used to provide natural 
v e n t i la t io n  to the rooms, provided there was s u f f ic ie n t  
external a ir  movement. Should, however, external conditions 
be non-conducive to opening the w indow s in summer, due 
e i th e r  to lack of a i r  movement or, more l ik e ly  in a c i t y  
environment of the period, to excessive a ir  pollution, the a ir  
c ircu la t ion  plant could be brought into use. With the boilers
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turned o ff  the fans, powered by e le c tr ic i ty ,  would be used to 
provide a supply of fresh, f i l te red  a ir  throughout the building.
Addit ional  Heating
In addition to the main warm a ir  c ircu la t io n  system, there 
were tw o  other forms of heating in parts of the West Wing. 
The Professors' Studios, on the second f loor, had open f ires ; 
the massive flues of which s t i l l  exist as imposing features of 
these rooms. These would not have been required fo r  purely 
functiona l reasons, and i t  is not clear whether they were a 
necessary requirement of the c lien t, or a luxury provided by 
Mackintosh in his design.
The warm  a ir  system was designed to provide a ir  at a 
temperature of 65°F, whereas the l i fe  studios were required 
to be heated to 75°F.'7 In order to achieve th is  addit ional 
temperature a steam rad ia to r system was provided in these 
studio spaces. The locations of these radiators, which were 
la te r to be incorporated into an a l l - ra d ia to r  heating system, 
are indicated on the f loor plans, in Appendix I.
B o i l e r  Room Insu la t ion  Chamber
As stated, previously, the chamber over the Boiler Room was 
not shown on any drawings, and i ts  purpose is not recorded in 
any known documents.
The chamber is open to the north elevation, which enabled a ir  
to enter v ia the b o i le r  room fresh a ir  in le t  louvres. A t i ts  
southern end, a t imber box duct exits the chamber and crosses 
the basement corridor at high level. Within th is duct is a flap 
damper and a pulley system; a pinhole to the s o f f i t  indicates 
the exit location of a control string, the f ix ing  cleat for which 
is s t i l l  located on the wall below.
Having traversed the corridor, this duct enters the south wall 
of the corridor, w ith in  which i t  rises adjacent to the l i f t .  The 
e x i t  from th is  w a l l  duct was discovered w i th in  the main 
extract duct above the ground f loor corridor.
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The only explanation fo r th is  system of chamber and ducts is 
that i t  formed an insulation layer between the boilers and the 
Ornament Room, located d irec t ly  above. The a ir  f low  through 
the system would be regulated, as required, by the flap damper 
to remove excess heat from the boilers to the external a ir  via 
the main air extract duct.
There is no s im ila r system above the steam coil room. This is, 
however, located below the main Entrance Hall, which had no 
warm a ir  ducts, and would be subject to the entry of cold a ir  
f rom  the double entrance doors. The underf loor heating 
provided by the steam co ils  would be en t ire ly  acceptable in 
this space.
The effectiveness of the chamber is thrown into some doubt by 
records of post-com ple t ion  documentation, where, amongst 
other complaints relating to unacceptable temperatures, there 
is record of a com pla in t of over-heating  to the Ornament 
Room.'8
The minimal size of the ductwork linking the chamber to the 
main ex trac t  duct would cast doubt upon i ts  e ffec t iveness, 
particularly since no evidence of fan assistance is to be found.
Original  Contract  Docum entat ion
The design of the heating and v e n t i la t io n  p lant was the 
responsib il ity  of the heating contractor, based upon a detailed 
Performance S pec if ica t ion . 1 9 Th is  document, dated 10 
Novem ber 1897, was issued by Robert S co tt  IM and 
presumably, in the absence of any re ference to serv ices 
consultants, prepared by Honeyman and Keppie.
Tenders and detailed designs fo r  the heating and ven t i la t ing  
p lan t were inv ited  on the basis of th is  document, wh ich  
specified the temperature to be achieved in each of the spaces 
at a given external a ir  temperature; gave the number of a ir  
changes per hour required; described the type of equipment 
most l ik e ly  to be su itab le  w i th in  the co n s tra in ts  of the 
building design and of the a ir  ducts and plant areas designated 
on the construction drawings. A detailed schedule of volumes 
and window areas was also given for each of the spaces w ith in  
the School.
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It should be noted tha t the remainder of the building, along 
w i th  the a l te ra t io n  to the system s during phase 2, was 
scheduled by means of a conventional B il l  o f Quantities, w ith  
diagrams fo r  special features, very s im i la r  to the standard 
form of contract documentation in use at present, other than 
being hand-written  in script.
The A rch ite c t 's  use of a Performance Spec if ica t ion  fo r  the 
heating system in 1897 is of considerable note, p a r t icu la r ly  
when it  is considered that architecture students in Glasgow in 
the early 1970's were being lecture  on the basis tha t th is  
form of scheduling works was a recent innovation and was only 
beginning to o f fe r  an a lte rna t ive  to the t ra d i t io n a l form of 
b i l l ing.
T e chn ica l  Appraisal
The fans are a pair of opposite handed, single inlet, radial plate 
bladed fans, of manufacture by B F Sturtevant Co. around the 
late 1890's. One fan was ins ta l led  during each phase of the 
building's construction.
The e a r l ie r  fan is plated to show manufacture at the parent 
company's plant in the United States, although the Sturtevant 
Company was, by the time of its  installation, well established 
in the United Kingdom . 2 0  The second fan's plate records i ts  
manufacture by B F Sturtevant Company, London, although the 
Brit ish  manufacturing plant was located at Birmingham.
The u n i ts  are of s im i la r  pa t te rn  to the company's early  
"MONOGRAM" plate fan, but w i th  a modified blade p ro f i le ,  to 
give an increased duty. Both im pe lle rs  are supported on a 
common shaft, between w ick -o i led  bearings; th is  shaft being 
driven by an e le c t r ic  m otor v ia la y -sh a f ts  and f la t  lea ther 
belts.
A lthough  the d r ive  m o to r  no longer e x is ts ,  the fans 
themselves, along w ith  the o iling system, lay-shafts and even 
examples of the belts remain largely intact, (see photographs 
in Appendix 11)
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The performance of the fans was estimated, as fo l lows, on the 
basis of detailed measurement of the units and by comparison 
w ith  published information on comparable units.21
The maximum perm iss ib le  t ip  speed fo r  th is  type of early, 
r iveted impeller construction would be in the order of 31 m/s 
(6 0 0 0 f t /m in )  which fo r  an im p e l le r  d iam eter of 2413mm 
(95") gives a ro tational speed of 240rpm.
By comparison w ith  modern equivalents a duty of 18-21m /s  
(3 8 0 0 0 -4 40 0 0c fm ) against a s ta t ic  pressure of 870 -1 0 00  
Pa. (3 l / 2 " - 4 " )  could w e l l  have been achieved at maximum 
speed by each fan. This duty would produce an in let velocity of 
7 .6 -9 m /s  (1 500-1  7 5 0 f t /m in ) ,  wh ich  is cons is ten t w i th  
this particu lar fan design.
Relating th is  duty to the volume of the School gives an a ir  
change ra te  of between 6 -1 0  a ir  changes/hr, wh ich  is in 
accordance w i th  the requ irem ents  of the Perform ance 
Specification.
It is estimated22 tha t the co il configura tion , s t i l l  e x is t ing  
above the fan chamber, would, when fed by a steam boiler, be 
more than capable of ra is ing  the ambient a ir  tem pera ture  
f rom  22° F to 65° F at th is  ra te  of a i r  change, again in 
accordance w ith  the specified requirements.
H is t o r i c a l  Appra isa l
In h is  book "The A rc h i te c tu re  o f the W e ll-T em pe red  
Environment", Reyner Banham compared the School heating 
system w i th  tha t  of the Royal V ic to r ia  Hospita l, Be lfas t,
s ta t in g  th a t  the H osp ita l is "  less p ro g ress ive  in
architectura l style, but more advanced e n v i r o n m e n t a l l y " . ^
This comparison appears to be based mainly upon the fact that 
the a ir  induction  system to the Hospital was recorded as 
perm itt ing  a degree of adjustment to the re la tive  humidity of 
the warmed air. This adjustment was made possible due to the 
use of w a te r  spr ink le rs  washing over the a ir  f i l t e r s ,  which 
were formed of hanging coconut rope. The re la tive humidity of 
the a ir  w i th in  the wards was known to be m onitored and 
ad jus te d ,  by c o n tro l  of the w a te r  tem pe ra tu re  to the
107
CONFIDENTIAL G M  CAIRNS 1992
the Glasgow School of Art - an Architectural Totality
sprink le rs , p r io r  to 1920.24
Banham records that the Royal V ictoria  Hospital is '....the f i r s t  
m a jo r  build ing to be a ir-cond it ioned  fo r  human com fo rt. '25 
He notes, however, that the building was constructed in 1903, 
three years before fundamental patents fo r  "air-conditioning" 
were lodged by Stuart Cramer.25
Cramer's patents are pre-dated by 14 years by the previously 
unpublished patents of S co tt ish  engineers W il l iam  Key and 
Robert T indall, who described a means whereby a system of 
f i l t e r s  and w a ter sprays m ight "....regulate the moistness or 
dryness of the a ir  being heated."22 Humidity contro l was not 
to be lim ited to the addition of moisture to dry air. This patent 
descr ibes how "....moisture on entering  w i l l  be dried in 
passing through the w e t  cords by having the m o is tu re  
condensed out, and a ir  too dry fo r  resp ira t ion  w i l l  have a 
natural humidity restored to it ."25 Further soph is tica tion  of 
control, i f  not of the means of achieving it, is demonstrated by 
the proposed use of "....blocks of ice w ith  salt....in the current 
of air....to cool the incoming a ir . " 2 9
In the year 1892 Key and T in d a l l  are seen to  have 
demonstrated a l l  the a t t r ib u te s  of true a i r -  cond it ion ing , 
a lbeit using fa i r ly  crude technology, They describe control of 
a ir  temperature and of humidity both upwards and downwards 
from the values of those of the external air. The system 
described in the patent is in line w ith  the general principles of 
the system installed to the School some seven years before the 
V ictoria Hospital's construction.
As noted earlier, the provision of water sprays was included in 
the B i l l s  of Q ua n t it ies  fo r  both phases of the School’s 
construction and, certa in ly  fo r  the second phase, these were 
unlikely to have been specified for the purpose of cleaning the 
f i l t e r  installation. The use of the sprays might be supposed to 
meet the requirements of Key and Tindall’s patent i f  the patent 
can be shown to be d irect ly  linked to the design of the School's 
systems.
Banham mentions Key in re lation to the School of Art, only as 
sharing  'home tow ns ',  but re la te s  his in fo rm a t io n  to no 
b ib liographical reference.30 He also mentions Key on one
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other occasion, l ink ing  his name to the Birmingham General 
Hospita l, but, again, g iv ing no clue to the source of th is  
in formation.31
The Birmingham Hospital cons truc t ion  was commenced in 
1893 and the env ironm enta l sys tem s can be shown, by 
reference to contemporary documentation, to have been based 
d i re c t ly  upon the design p r in c ip le s  la id down in Key and 
Tindall's p a t e n t . ^
The a rc h i te c t  fo r  the B irm ingham Hospital was W il l ia m  
Henman, who was la ter to design the Royal V ic tor ia  Hospital, 
Belfast.
The plenum system of ventilation was not, however, part of the 
o r ig ina l design of the Birmingham General Hospital and i ts  
incorporation into the construction was not instigated by the 
architect or by the services consultant.
A f te r  construction had commenced on Henman's com petit ion- 
w inn ing  design, S ir  John Holder, chairman of the Building 
Committee, received a le t te r  from a friend suggesting that he 
v is i t  Glasgow to see 'a hospita l in Scotland tha t had been 
venti la ted  in 1889 by W ill iam  Key, C iv il Engineer’.33
The hospital concerned was the Victoria Infirmary, designed by 
the Glasgow a rc h i te c t  James Sellars. Se llars  had died in 
1888, however, and construction had continued a fte r his death 
under the contro l of the surv iv ing  members of his practice, 
which included John Keppie. Keppie had, by the t im e  of the 
v is it ,  joined John Honeyman, to form the practice of Honeyman 
and Keppie, w inners of the com petit ion  to design the new 
Glasgow School of Art.
Keppie's personal involvement w ith  the V ic to r ia  In f i rm a ry  
p ro je c t  is not documented, but his contact w i th  the c l ie n t  
appears to have been such tha t ,  in p a r tn e rsh ip  w i th  
Honeyman, he secured the commission fo r  the Bellahouston 
Dispensary from the V ic tor ia  In f irm ary  Board of Management 
during the 1 890's.34
Five members of the Birmingham Hospital v is ited the V ictor ia  
I n f i r m a r y  in November 1894, fo u r  years  a f t e r  i t s  
completion, reporting that the wards accommodated 25% more
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patients because of the more e f f ic ie n t  ven t i la t ion .33 Th is  
committee decided that the system should be incorporated into 
the cons truc t ion  of the B irmingham Hospital and, due to 
problems which arose w i th  the works, arranged fo r  Key to 
oversee the installation.
W i l l ia m  Key had been d i r e c t ly  re sp on s ib le  f o r  the 
incorporation of the plenum system of heating and ventila t ing 
into the design of the Victoria Infirmary, a fte r Sellars death.
As one of the Workmen's Governors, provided fo r  in the 
V ictor ia  Infirmary Act of 188836, Key was able to promote the 
adoption of the system of forced v e n t i la t io n  which he had 
developed, as described in the patent. The m inutes of the 
In f irm ary 's  Committees note tha t '....his zeal and devotion to 
the in terests  of the In firm ary, to which he had sacrif iced  so 
much of his leisure fo r many months, could not be too warm ly 
acknowledged.’37
By the m utua l in vo lvem en t of Key and Keppie in the 
im plem entation of the V ic to r ia  In f irm ary , the l ink between 
Key and T in d a l l ’s patent and the design of the environmental 
systems of the Glasgow School of A r t  is established beyond 
reasonable doubt.
The V ictor ia  Infirmary, Glasgow is the antecedent of both the 
Glasgow School of A rt  and the Royal Victoria Hospital, Belfast. 
The School is, however, the ear l ie r ins ta l la t ion  and the one in 
wh ich  the a rc h ite c t  showed greater in i t ia l  in te res t  in and 
knowledge of the plenum system.
Despite h is ear ly  lack of support fo r  the plenum system, 
W ill iam  Henman was later, along w ith  Birmingham engineer 
Henry Lea, to profess great enthusiasm fo r  i t  and was to speak 
at the Royal In s t i tu te  of B r i t ish  A rch itec ts  in favour of i ts  
adaptation wherever possible.38 Lea had worked w ith  Henman 
on the design of the Birmingham Hospital prior to the adoption 
o f the plenum system and would have been invo lved in 
overseeing the installation, along w ith  Key.
Documentation dating from the f i r s t  decade of the tw en t ie th  
century im p lies that Lea’s was the m ajor design input to the 
plenum system of ventilation; a view which is not disputed by
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the publication produced by the Company which s t i l l  bears his 
name.39
There is no record of Key disputing Henman and Lea's claims to 
the design of the system, but the w r i te r  has been unable to 
trace any reference to Key a fte r  1901.
The a ir  d is tr ib u t io n  system to the Royal V ic to r ia  Hospital's 
heating system is examined in great detail by Banham.40 This 
system was fed from a plant room located at one end of the main 
block, into a main duct over 160 m etres  long, requ ir ing  
secondary heating coils at i ts  branches to the d istr ibutor ducts.
In the A rt  School, however, the central plant room fed into the 
m id -p o in t  of the main duct, about 80 m etres long, and no 
secondary heating of the a ir  was necessary, o the r than 
additional room heating to those studios required to be at a 
higher temperature.
Banham devoted considerable space in his book to studies of the 
V ic to r ia  Hospita l and also to Frank Lloyd W right 's  Larkin 
Office building, Buffalo, New York41 which he considered to be
"  about the only bu i ld ing  contemporary w i th  the Royal
Victor ia  Hospital whose environmental architecture can really 
be compared w i th  i t  in rad ica l ism  and ingenuity".42 I t  is 
worthy of note, however, that whereas the Hospital consists 
basically of a horizontal d is tr ibu t ion  of identical spaces and 
the Larkin building of a vert ica l stack of s im i la r  work areas, 
the A r t  School comprises a fa r  more complex grouping of 
spaces, both horizonta lly and ve r t ica l ly ,  of varied volume and 
function.43
S u m m a r y
In v iew  of the fa c t  tha t the School heating and v e n t i la t io n  
system was in i t i a l l y  constructed  w ith  the f i r s t  phase, of 
189 7 -1899 , and not in 1904, as s ta ted  by Banham , i t  
predated both the V ic to r ia  Hospital and the Larkin Building, 
which were constructed a fte r  1900.
Taking into account the date of construction, the complexity of 
the system and the technology of the installations, such as the 
air f i l te rs ,  the w r i te r  considers that the Glasgow School of Art
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is of g reater importance in the h is to ry  and development of 
environmental systems related to architecture than e ither of 
Banham's key examples.
If one applies Reyner Banham's c r i te r ia  fo r  judgment of the 
his tory of environmental design the w r i te r  considers that the 
Glasgow School of Art must be considered the f i r s t  building to 
have the technology fu l ly  in tegrated in to i ts  design which 
would have permitted air-conditioning fo r  human comfort.
The School's future importance is enhanced by the loss of the 
Larkin Building to the demolisher's hammer in the 1940's, by 
the th rea t of dem oli t ion  which hangs over the Birmingham 
General Hospital w ithou t the protection offered by s ta tu to ry  
l is t ing  and by the lack of surviving installations to the Victoria 
Infirmary, Glasgow.
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Drawing No 17
This drawing i l lu s t ra te s  the o rig ina l fresh a ir  induction, 
f i l t e r in g  and heating and systems, along w ith  the propulsion 
and circulation systems.
External a ir  is drawn, by the suction of the fans, from the 
external well, through the f i l t e r  bank and over the steam coils.
The heated air is then passed through the fans and into the main 
horizontal duct, above the basement corridor.
The t im ber control dampers, described in the text, are located 
at the exits from this duct to the vertical shafts.
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Drawing No 18
This drawing i l lus tra tes  the original foul a ir  exhaust system, 
along w i th  the presumed opera tion  of the B o i le r  Room 
Insulation Chamber.
The ex trac t ducts from the basement and ground f lo o r  levels 
discharge to the duct above the ground f loor corridor and hence 
to the exterior by way of the decorative openings shown.
S im ila r openings fo r  an identical system to the East Wing are 
shown of drawing no IB, in Chapter 1.
The c lea t fo r  the contro l s tr in g  to the f lap  damper in the 
Insu la tion Chamber ex it  duct is to be found on the co rr ido r  
w a l l ,  d i re c t ly  below the location of the duct e x i t  from the 
Chamber.
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Chapter 6 
Conclusions
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The Preface of this Thesis sets out the aim of contributing to a 
p ic ture  of the to ta l  a rch itec tu ra l process of the design and 
implementation of the Glasgow School of Art.
The s tatus of Charles Rennie Mackintosh as sole designer is 
questioned and, in re la t ion  to the School's environmental 
systems, the Thesis demonstrates that i t  was most likely John 
Keppie who provided the knowledge of the design and operation 
of the plenum system of heating and ven t i la t ion , to a degree 
which enabled i ts  fu l l  co -o rd ina t ion  w i th  the spatia l and 
constructional design.
If one accepts Howarth's v iew tha t  John Honeyman provided 
input into the evolution of the build ing p lan1 then a p ic ture  
emerges of a tota l design concept, based upon consideration of 
s p a t ia l  req u ire m en ts ,  bu i ld ing  techno logy and v isua l 
a t t r ib u te s ,  produced by a team, each of whom contr ibu ted  
according to his expertise and experience.
This in it ia l design concept was then developed and refined over 
the lengthy period of i ts  implementation, cu lm inating in the 
end product which, in term s of v isua l design, is c le a r ly  the 
product of the mature Charles Rennie Mackintosh.
The challenge to the theory of the School as being a building not 
of i ts  own time is central not only to a rational, non-emotive 
assessment of both the quality of the design and of the talent of 
i ts  main designer, Charles Rennie Mackintosh, but, also, to a 
re a l is t ic  v iew  of the society and geographical location into 
which i t  was introduced. This Thesis questions the view that 
the building might be considered as ’emptied of specific  social 
content from any p a r t icu la r  t im e, speaking only of i ts  own 
formal conditions.'2
Contemporary documentation shows tha t the bu ild ing  was 
ce rta in ly  not unique in terms of i ts  function and study of the 
local a rt is t ic  output demonstrates that the in it ia l design did not 
incorporate any influences, e ithe r of Celt ic , A r t  Nouveau or 
Japanese orig in, which were not to be seen in the works of 
other Glasgow a rt is ts  or architects of the period.
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In te rm s of the function  which i t  was to f u l f i l l  w i th in  the 
higher educational system, the Glasgow School of A r t  was 
typical of a type which was introduced in substantial numbers 
during the la t te r  years of the nineteenth century, providing 
places for students of art and design w ith in  a curriculum based 
upon the study of those subjects  as re la ted to science and 
industry.
It provided accommodation s im i la r  in type and layout to i ts  
contemporaries and, in line w ith  the expressed v iews of those 
responsible fo r  the formation and implementation of policies 
on art and design education, avoided reference to contemporary 
fashion in visual design.
The visual references of the building design are derived from 
both national and international aesthetics and the ir production 
is re la ted to the s k i l l s  of the engineering industr ies which 
were prevalent in the region.
The environmental technology of the building is sophisticated 
in its  use of advanced technology, based upon local research and 
the previous experience of its  designers.
That the Glasgow School of Art is unique in terms of the quality 
of the design may not be disputed, but the claim that i t  is not of 
i ts  own t im e  bestows upon i t  and i ts  designer a m ys t ic ism  
which diverts attention from the rational analysis of the means 
of i ts  procurement and of the development of i ts  design over a 
period of some 12 years.
The Glasgow School of A rt  is a building which is born entire ly 
of the age in which i t  was conceived; an example of the highest 
quality against which its  contemporaries might be judged.
The v isua l p ic tu re  of the School, as presented in the 3 -  
d imensional d raw ings, is one which does not e x is t  in the 
drawing and photographic records p resently  available. The 
record is, also, more comprehensive and accurate than any 
existing model, either physical or computer generated.
The s tudy  p resents , th e re fo re ,  a va luab le  a d d i t io n a l  
contribution to the visual record of the Glasgow School of Art,
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available, hopefully, to students and adm irers who may be 
unable to v is i t  the building or not be afforded the degree of 
freedom of inspection bestowed upon the writer.
The preparation of the drawings was, also, an invaluable tool 
in the ana lys is  of the building. W ithout the survey work 
required fo r  the draw ings and the v isua l record availab le  
w ith in  them it  would not be possible to analyse and discuss the 
func t ion  of the environmenta l systems or of the build ing 
technology to such a degree of detail.
The detailed study of the environmental systems of the Glasgow 
School of A rt presented in this Thesis is of importance not only 
to the history of the School but to the history of environmental 
design in relation to architecture.
Reyner Banham's book 'The A rc h i te c tu re  of the W e l l -  
Tempered Environment' is shown by this study to be flawed, in 
p a r t ic u la r  his c la im  tha t  Frank Lloyd W righ t '....must be 
accounted the f i r s t  master of the a rch itec tu re  of the w e l l -  
tempered environment'.3
The question must be asked as to whether Banham's v iew that 
'....the development of practical systems is a purely American 
story.... (since) ....Americans appear to have been more aware 
of what they were doing....(and the)advances achieved at the 
Royal V ic to r ia  Hospital seem ra ther accidenta l '4 was a pre­
conception which influenced the manner in which he conducted 
his study rather than a conclusion arising from it.
Banham's book rem a ins , however, a w o rk  of c ru c ia l  
importance to the history of environmental design in re la tion 
to a rch ite c tu re ,  having been the f i r s t ,  and remain ing the 
major one of very few works on the subject.
This Thesis enlarges the f ie ld  of knowledge of the h is to ry  of 
e nv iron m e n ta l design, by i t s  re fe rence  to p re v io u s ly  
unpublished documents. S im ila r  study by Jack Quinan, in his 
publication on the Larkin Building3, provides additional detail 
and correc t ion  of e rro r in Banham's work in re la t ion  to that 
building.
These studies, read in conjunction w i th  Banham's work, and 
not in iso la t ion  of i t ,  w i l l  provide a more accurate record of
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the h is tory  of a rch itectura l, environmental design during the 
period 1 890 -  1910, along w ith  in form ation  on the key links 
between the designs of the major buildings of the period.
In presenting a study of the Glasgow School of A rt  based more 
upon techn ica l ana lys is  than previous s tud ies, i t  is the 
w r i te r 's  hope tha t s im i la r  s tud ies of o ther bu ild ings w i l l  
appear in future.
Study and presentation of the spatial and technical design of 
b u i ld ing s  such as le C o rbus ie r 's  Un ite  d 'H a b i ta t io n ,  
Marseilles, Piano and Rogers' Centre Pompidou, Paris, and of 
the nature of the society into which they were implemented, 
m igh t provide g reater understanding of th e ir  place in the 
h istory of arch itectura l design and of the lessons which they 
hold fo r  other arch itects, beyond the s im p l is t ic  reproduction 
of the ir  more s tr ik ing  visual symbolism.
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3 Reyner Banham, "The Arch itecture  of the Well-Tempered Environment", the 
Arch itec tu ra l Press, p70.
4 idem. pp26-27.
5 Jack Quinan, "Frank Lloyd W right's Larkin Building -  Myth and Fact", MIT 
Press.
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Postscript 
Post Occupancy Changes
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I n t r o d u c t io n
Since i t s  com plet ion  in 1909, the School has remained, 
throughout i t s  l i fe ,  a w o rk in g  A r t  School. Despite i ts  
acknowledged importance to the history of architecture and the 
large numbers of v is i to rs  who v is i t  i t  each year, the building 
has never been considered a museum by i t s  Board of 
Governors.
As a work ing  build ing, the School has, of necess ity , been 
subject to alteration at numerous times throughout i ts  l ife , in 
order to provide the best environment for those who study and 
work w ith in  i t  and in order to make the most e ffec t ive  use of 
the space provided. Even w ith in  a short period of t im e a fte r  
i ts  completion there were a lte ra t ions  carried out, as to the 
second f lo o r  east s tud ios , where the enc losure  of the 
c ircu la t ion  space was extended at several times, eventually 
being completed to the fu l l  length, connecting the Pavilion to 
the east stair.'
Many of the changes made during the School's l i fe t im e  have 
improved i ts  operational eff ic iency, as in the case above, and 
some, such as the add it ional e x i t  to the basement Lecture 
Theatre, are d i f f i c u l t  to distinguish from the original design, 
having been carefully executed in the original style.
There, are, however, changes which have been made during the 
past 80 years which, despite the best intentions of those who 
instigated them, have improved neither the quality of the space 
nor the environmenta l cond it ions w i th in  the bu ild ing and 
which do, in fact, detract from the original design concepts of 
the building.
In several f ie lds relating to the environmental systems and to 
the like ly f ire  performance of the building i t  would be possible 
to apply re ce n t ly  developed technology in order both to 
improve the performance of the building and, also, to reinstate 
ce rta in  areas to a cond it ion  nearer to tha t  of the o r ig ina l 
construction.
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Such changes m ight be considered as im proving both the 
e ff ic iency  of the building in terms of i ts  function  as an A r t  
School and its  authenticity as a major architectural monument.
Consideration of these changes is included here, related to the 
to ta l i t y  of the design of the building; i ts  present, continuing 
fu l f i lm e n t  of i ts  original function and the future continuation 
of this process.
Proposed  R e - I n s t a t e m e n t  Of Warm-Air  Heat ing
The princ ipa l reason fo r  consideration of the p o s s ib i l i ty  of 
reinstating the original heating system is in order to prove the 
feas ib i l i ty  of removing the unsightly pipework which has been 
added to the building to serve the present hot water c irculation 
system. The rad ia tors  which are not original f i t t in g s  would 
also be removed, enabling fea tu re s  such as the w indow 
panelling to the main studios to be reinstated and the Library 
window bays to be made accessible once more.
The ins ta l la t ion  of new plant to provide warm a ir  heating to 
serve the build ing as i t  is now and to m a in ta in  acceptable 
modern day room temperatures in the order of 18° C w ith  an 
am bien t tem pe ra tu re  of -1° C is a p e r fe c t ly  fea s ib le  
proposition. In such a re instatement, the basic princ ip les of 
the original system would not require to be changed; only the 
p lant would be updated to provide g reate r e f f ic ie n c y  and 
economy.
The a ir ducts, although not u ti l ised fo r the ir  intended purpose 
fo r  over s ix ty  years, remain v i r tu a l ly  in tac t  and the main 
plant areas are available fo r re-use.
The sequence of operations fo r  re insta tem ent of the system 
would be as fo llows:-
The existing f i l t e r  banks, heating coils and coil chamber f loor 
slab would require to be carefu lly  removed, w ith  protection of 
the existing fans during th is  operation. The coil chamber and 
fan room under would then be u t i l is e d  to house the a i r -  
handling units.
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The o r i g i n a l  e x t e r n a l  l o u v r e  p a n e l  o p e n i n g s  w i t h i n  t h e  
b a s e m e n t  w e l l  a r ea ,  a t  p r e s e n t  p a r t i a l l y  br ic k e d  up, should  be 
opened up, w i t h  i n s t a l l a t i o n  of new a c o u s t i c  louvres ,  of co lour  
and p a t t e r n  to  s u i t  a e s t h e t i c  r e q u i r e m e n ts .
I n s t a l l a t i o n  of  2 no. a i r - h a n d l i n g  u n i t s ,  a s  s c h e d u l e d  in 
A p p e n d ix  111, w o u l d  be  c o m p l e t e d  w i t h i n  t h e  f a n  and  co i l  
c h a m b e r s .  T h e s e  w o u l d  be  d e t a i l e d  to  run  s i m u l t a n e o u s l y ,  
se r v i n g  t h e  e n t i r e  building.
All p ip e w o rk  e t c  f o r  th e  ho t  w a t e r  c i r c u l a t i o n  s y s t e m ,  lo c a t e d  
w i t h i n  t h e  a i r  c i r c u l a t i o n  d u c t s ,  s h o u l d  be  r e m o v e d  a nd  i t  
should  be ens ured  t h a t  all  d u c t s  and room o u t l e t s  a r e  c lear .
O v e rh a u l  o f  t h e  o r i g i n a l  t i m b e r  s h u t t e r  d a m p e r s  t o  t h e  d u c t  
e n t r i e s  w o u l d  be  u n d e r t a k e n .  S o m e  of  t h e s e  w o u l d  r e q u i r e  
r e n e w a l ,  b u t  m a n y  r e m a i n  in fu l l  w o r k i n g  o r d e r .  T h e s e  
d a m p e r s  w o u l d  s t i l l  p r o v i d e  a m o r e  t h a n  a d e q u a t e  m e a n s  of 
r e g u la t i n g  a i r  f lo w  to th e  individual  spaces .
S ince  i t  would  not  be a c c e p t a b l e  in th e  p r e s e n t  day to  a l lo w  th e  
w a r m  a i r  f rom th e  bui lding to  be dumped d i r e c t  to  th e  e x t e r n a l  
a i r ,  i t  i s  n e c e s s a r y  t o  c o n s i d e r  a m e a n s  of  h e a t  r e c o v e r y ,  
w hic h  w a s  not  p a r t  of th e  or ig ina l  s y s t e m  design.  The  s i m p l e s t  
m e t h o d  of  a c h ie v in g  t h i s  i s  to  u t i l i s e  t h e  m a i n  e x t r a c t  d u c t s ,  
ov e r  t h e  ground f l o o r  c o r r i d o r s ,  a s  r e t u r n  a i r  p l enu m s.
The  ro om  e x t r a c t s  f r o m  b a s e m e n t  and gr ou nd  f l o o r s  a l r e a d y  
d is c h a r g e  to  t h i s  du c t  and may,  t h e r e f o r e ,  be r e t a i n e d  a s  buil t .
The  u p p e r  f l o o r  e x t r a c t s  w o u ld ,  h o w e v e r ,  r e q u i r e d  t o  be  r e ­
r o u t e d  d o w n w a r d s  to t h i s  plenum. It is a n t i c i p a t e d  t h a t  t h e s e  
d u c t s  could m o s t l y  be in s t a l l e d  w i t h i n  the  e x i s t i n g  box f ramin g  
t o  t h e  s t u d i o  s p a c e s ,  w i t h  m i n o r  e x t e n s i o n s  and a l t e r a t i o n s ,  
c o n s t r u c t e d  to m a t c h  th e  ex is t in g .  The u p w a r d  d u c t s  wo ul d  be 
s e a l e d  ab o v e  t h e  ro o m  o u t l e t s ,  l e a v i n g  t h e  u n u s e d  s e c t i o n s  
ve n te d  a t  t h e i r  p r e s e n t  e x t e rn a l  ou t le t s .
The r e t u r n  a i r  p l e n u m s  wo u ld  r e q u i r e  to  be s e a l e d  by bui ld ing  
up, i n t e r n a l l y ,  t h e  3 no. d i s c h a r g e  g r i l l e s  on th e  s o u t h  f a c a d e  
of e a c h  wing.  I n s t a l l a t i o n  of  a n e w  r e t u r n  a i r  d u c t  f r o m  e a c h  
p l e n u m  to  t h e  a i r - h a n d l i n g  u n i t  w o u l d  be  r e q u i r e d .  In t h e  
W e s t  Wing t h i s  d u c t  w o u l d  be  i n s t a l l e d  r u n n i n g  f r o m  t h e
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plenum in to  the  or ig ina l  b o i l e r  f lue,  w h ic h  is a d j a c e n t  i t s  e a s t  
e x t r e m i t y ,  d ropp ing  to  th e  level  of  th e  b o i l e r  room  i n s u l a t i o n  
c h a m b e r ,  t h r o u g h  w h i c h  i t  w o u l d  p a s s  t o  t h e  a i r - h a n d l i n g  
uni t .
In t h e  E a s t  Wing a new d u c t  r o u t e  w o u ld  be r e q u i r e d ,  p o s s i b l y  
running v ia  th e  s p a c e s  a d j a c e n t  to th e  S e c r e t a r y ' s  Office.
Cont ro l  of  t h i s  h e a t i n g  s y s t e m  w o u ld  be a c h i e v e d  by m e a n s  of 
s u i t a b l y  l o c a t e d  room t h e r m o s t a t s  w i t h  f r o s t  s t a t s  and l o w -  
l e v e l  r o o m  s t a t s  t o  g iv e  p r o t e c t i o n  t o  t h e  b u i l d i n g  f a b r i c  
dur ing p e r io ds  of unoccupat ion .  Ini t ial  ba lanc ing  of  th e  s y s t e m  
w o u l d ,  a s  o r i g i n a l l y ,  be  a c h i e v e d  by d e t e r m i n i n g  o p t i m u m  
s u m m e r  and  w i n t e r  s e t t i n g s  f o r  t h e  d a m p e r s  in t h e  m a i n  
s up ply  duct .
The  i n s t a l l a t i o n  of  a h e a t - r e c o v e r y  s y s t e m  w o u l d  n o t  on ly  
e n a b l e  a h igh  p r o p o r t i o n  of u s a b l e  h e a t  to  be r e c l a i m e d  p r i o r  
to  a i r  d i s c h a r g e ,  bu t  w ou ld  a l s o  p e r m i t  a i r  coo l ing  in s u m m e r ,  
w h e n  t h e  a m b i e n t  t e m p e r a t u r e  e x c e e d e d  t h e  d e s i r e d  i n t e r n a l  
t e m p e r a t u r e s .
In o r d e r  to  ac h ie ve  th e  f i r e  r e s i s t a n c e  w h ic h  wo ul d  be re q u i r ed  
u n d e r  c u r r e n t  B u i l d i n g  R e g u l a t i o n s ,  e l e c t r i c a l l y  or  
p n e u m a t i c a l l y  c o n t r o l l e d  f i r e  d a m p e r s  s h o u ld  be i n s t a l l e d  a t  
e a c h  f l o o r  leve l ,  w i t h i n  t h e  a i r  du c ts .  T h e s e  d a m p e r s  w o u ld  
c l o s e  a u t o m a t i c a l l y  in t h e  e v e n t  o f  t h e  f i r e  a l a r m s  b e i n g  
o p e r a t e d ,  s i m u l t a n e o u s l y  w i t h  th e  a i r - h a n d l i n g  u ni t  f a n s  be ing 
sh u t  down.
The  p r e s e n t  s y s t e m  of s m o k e  d e t e c t o r s ,  l i k e d  t o  t h e  a l a r m  
s y s t e m ,  w ou ld  be ex t e n d e d  by th e  a ddi t i on  of  d e t e c t o r s  w i t h i n  
the  ma in  feed  and r e t u r n  a i r  duc ts .
It w o u ld  be p o s s ib l e ,  a l so,  to  i n c o r p o r a t e  an o v e r - r i d e  f a c i l i t y  
i n t o  t h e  c o n t r o l  p a n e l s ,  e n a b l i n g  t h e  f i r e  a u t h o r i t y  t o  op en  
p r e - d e t e r m i n e d  d a m p e r s  and  o p e r a t e  t h e  a i r - h a n d l i n g  u n i t  
e x t r a c t  fans ,  to give a ca pabi l i t y  of sm oke  e x t r ac t .
It i s  e s t i m a t e d ?  t h a t  the  e x i s t i n g  e l e c t r i c a l  supply,  f i r e  a l a r m  
s y s t e m  and h e a t i n g  p l a n t  a r e  a d e q u a t e  f o r  i n c o r p o r a t i o n  in t o  
the  proposed  in s t a l l a t i o n s .
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Retent ion  of Ex is t ing  Fans
Due to  t h e  p r e v i o u s l y  s t a t e d  h i s t o r i c a l  s i g n i f i c a n c e  of  t h e  
or igina l  h e a t in g  s y s t e m ,  i t  i s  co ns id e re d  d e s i r a b l e  to  r e t a i n  th e  
e x i s t i n g  fan  i n s t a l l a t i o n ,  w hi ch  is a r a r e  and a l m o s t  p e r f e c t l y  
p r e s e r v e d  e x a m p le  of 19th ce n tu r y  technology.
A l t h o u g h  t h e  n e w  a i r - h a n d l i n g  u n i t s  w o u l d  p a s s  w a r m  a i r  
th rough th e  f ans  to  th e  ma in  duct ,  i t  would  be f e a s i b l e  to r e t a i n  
and  o p e r a t e  t h e m  a t  s l o w  s p e e d ,  w i t h o u t  d e t r i m e n t  t o  t h e  
e f f ic ie nc y  of the  sys t em .
It is  p r o p o s e d  t h a t  a v i e w i n g  g a l l e r y  be c o n s t r u c t e d  o v e r  th e  
fans ,  w i t h  a c c e s s  f rom the  e a s t  basement.
D e t a i l e d  r e c o r d i n g  of  th e  co i l  and f i l t e r  i n s t a l l a t i o n s  d ur in g  
r e m o v a l  w o u l d  e n a b l e  d r a w i n g s  and m o d e l s  to be c o n s t r u c t e d  
wh ich ,  along w i t h  d e m o n s t r a t i o n  of th e  fans ,  would  provide  an 
e x c e l l e n t  and unique fac i l i ty .
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Drawing  No 19
This  d r a w in g  i l l u s t r a t e s  the  propo sed  r e i n s t a t e m e n t  of  a w a rm  
a i r ,  c i r c u l a t i o n  h e a t i n g  s y s t e m ,  u t i l i s i n g  t h e  e x i s t i n g  d u c t s  
and c h a m b e r s  w h e r e v e r  p o s s i b l e
The  a i r  h a n d l i n g  u n i t s  a r e  i n s t a l l e d  in t h e  s p a c e  o c c u p i e d  by 
the  or ig ina l  m o t o r s  and th e  s t e a m  coi ls .  It i s  u n f o r t u n a t e  t h a t  
t h e  c o i l s ,  w h i c h  s t i l l  e x i s t ,  r e q u i r e  t o  be r e m o v e d ,  b u t  th e y  
sho uld  be r e c o r d e d  in d e t a i l  p r i o r  to removal .
The  f a n s ,  w h i c h  a r e  t h e  m o s t  s i g n i f i c a n t  i t e m s  of  p l a n t ,  a r e  
r e t a i n e d  and overhauled .
132
CONFIDENTIAL G M  CAIRNS 1992
fir*
acoustic louvres
i t h n  o r  tram 
ducted via angi ousting cads and
gaHery constuctod- 
lgnd tana
'rem •susur**
2na air handling
warm a r  throuqfi 
pasting tans.ratari 
tor s la te  and slaw 
tun ing  dOptay
toanf
laiftlttrad cold air snry
(tttarad wa rn  air dtatnbutien
ratun cir w
haat raawo-y
Mtarad a tiau st air Eae»"
PROPOSED RENSTATEMENT OF 
WARM AIR HEATMG SYSTEM
the
Glasgow School
of
A rt
the Glasgow School of Art - an Architectural Totality
A n a ly s i s  of the  Fire Perform ance  of  the  Building
As r e c o r d e d  in C h a p t e r  3, th e  a d d i t i o n  of  t h e  t w o  s e c o n d a r y  
s t a i r s  dur ing the  second  p h ase  of c o n s t r u c t i o n  cannot  be shown 
to  h a v e  b e e n  m a d e  in o r d e r  t o  p r o v i d e  m e a n s  of  e s c a p e  a s  a 
p r i m a r y  con c e rn .  T h e i r  e x i s t e n c e  is ,  h o w e v e r ,  e s s e n t i a l  in 
t e r m s  of  c u r r e n t  l e g i s l a t i o n ,  in o r d e r  to  pr ovi de  s a f e t y  f o r  th e  
occupants .
The  e n c l o s u r e  of  t h e  s t a i r s  ha s  b een  t h e  s u b j e c t  of  p r e v i o u s  
a t t e m p t s  to  u p g r a d e  t h e  f i r e  s e p a r a t i o n  of  s e c t i o n s  of  t h e  
b u i l d i n g  and to  i n c r e a s e  m a r g i n s  of  s a f e t y  f o r  ex i t .  T h e s e  
a t t e m p t s  ha ve  not ,  h o w e v e r ,  been  e n t i r e l y  s u c c e s s f u l  and,  in 
the  l igh t  of c u r r e n t  k n ow le dge  and techno logy ,  it  i s  p o s s i b l e  to 
p r o p o s e  a d d i t i o n a l  m e a s u r e s  w h i c h  w i l l  g r e a t l y  i n c r e a s e  f i r e  
r e s i s t a n c e  and improve  e s c a p e  provis ions .
Escape Route Enclosure  -  A n a ly s i s
As i n d i c a t e d  on t h e  m e a s u r e d  d r a w i n g s  an d  r e c o r d e d  in 
c o n t e m p o r a r y  p h o t o g r a p h s  t h e  s t a i r s  and  c o r r i d o r s  of  t h e  
S c h o o l  w e r e  n o t  o r i g i n a l l y  s e p a r a t e d  by d o o r s  and  s c r e e n s ,  
g i v i n g  a s p a t i a l  f l o w  a n d  c h a n g e s  of  s c a l e  w i t h o u t  
i n t e r r u p t i o n . 3 T h e r e  w a s ,  t h e r e f o r e ,  no f i r e  s e p a r a t i o n  o r  
s m o k e  c o n t r o l ,  a s  w o u l d  be  r e q u i r e d  by m o d e r n  B u i l d i n g  
Regula t ion s ta nda rd s .
At  a l a t e r  d a t e ,  a r o u n d  t h e  e a r l y  1 9 6 0 ’s, d o o r s  and  s c r e e n s  
w e r e  i n s t a l l e d  t o  t h e  s t a i r  and  c o r r i d o r  i n t e r s e c t i o n s  in an  
a t t e m p t  t o  u p g r a d e  t h e  b u i l d i n g ' s  f i r e  r e s i s t a n c e ,  ( s e e  
p h o t o g r a p h s  to  Appendi x  11) A l th o u g h  an e f f o r t  w a s  m a d e  to  
e m u l a t e  M a c k i n t o s h ' s  d e t a i l i n g  in t h e i r  c o n s t r u c t i o n  ( s e e  
d r a w i n g  no. 2 0 ) ,  t h e y  l a c k  t h e  a t t e n t i o n  t o  d e t a i l  and  
p ro p o r t i o n  of  t h e  o r i g i n a l s  and d e s t r o y  t h e  s p a t i a l  f lo w  of the  
or ig ina l  design.
T h e s e  d o o r s  and  s c r e e n s  a r e  a l m o s t  t o t a l l y  i n e f f e c t i v e  in 
a c h ie v in g  t h e i r  purpose .  It is  e s t i m a t e d  by th e  F i r e  R e s e a r c h  
S t a t i o n  th a t ,  due to th e  lack of  f r a m e  r e b a t e s  and i n t u m e s c e n t  
s e a l s ,  t h e  d o o r s  w o u l d  f a i l  w h e n  e x p o s e d  t o  f i r e  f o r  no m o r e  
tha n  t w e n t y  m i n u t e s .4 The g l az in g  of  t h e  do or s  and  s c r e e n s  in 
w i r e d  g l a s s  a l s o  o f f e r s  no r e s i s t a n c e  to  t h e  t r a n s m i s s i o n  of
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t h e r m a l  r ad ia t io n .
To the  W es t  Wing the  loca t ion  of the  s c r e e n s  a t  f i r s t  f loor  level 
a nd  on t h e  i n t e r m e d i a t e  l a n d i n g  o v e r  t h e  c o r r i d o r  g i v e s  
s e p a r a t i o n  of  th e  s t a i r  and s t u d i o s ,  but  in th e  ground f l o o r  and 
b a s e m e n t  l e v e l s  h e r e  and  in t h e  e a s t  s t a i r  t h e  s c r e e n s  a r e  
l o c a t e d  w i t h i n  t h e  c o r r i d o r s .  A t  t h e s e  l o c a t i o n s  t h e  
u n p r o t e c t e d  doors  to  s tu d i o s  and w o r k s p a c e s  d i s c h a r g e  d i r e c t l y  
i n t o  w h a t  s h o u l d  be t e r m e d  t h e  " p r o t e c t e d  zone" .  T h i s  
a r r a n g e m e n t  i s  c o n t r a r y  to  t h e  r e q u i r e m e n t s  of  S e c t i o n  E of 
t h e  c u r r e n t  B u i l d i n g  R e g u l a t i o n s 5 , w h i c h  w o u l d  r e q u i r e  
e n c l o s u r e  of  t h e  p r o t e c t e d  zon e  by m e a n s  of f i r e - r e s i s t a n t  
doors  and wal ls .
In t h e  W e s t  Wing t h e r e  a r e  t w o  d i s c h a r g e s  f ro m  t h e  s t a i r ,  t o  
t h e  c o r r i d o r s  a t  b a s e m e n t  leve l ,  p a s t  th e  L e c tu r e  T h e a t r e  and 
Mo del l ing  Sch ool ,  and a t  s u b - b a s e m e n t  le v e l ,  p a s t  t h e  S t o n e  
Carving room. Both c o r r i d o r s  e x i t  to the  w e s t  to S c o t t  S t r e e t .
Again, a t  both leve ls ,  t h e  e n c lo s u r e  of  t h e  s t a i r  and e x i t  r o u t e s  
d o e s  n o t  m e e t  t h e  r e q u i r e m e n t s  of c u r r e n t  R e g u l a t i o n s .  The  
L e c t u r e  T h e a t r e ,  f o r  e x a m p l e ,  h a s  s i n g l e  u n p r o t e c t e d  d o o r s  
o n t o  t h e  e s c a p e  c o r r i d o r  w h e r e a s  t h e  R e g u l a t i o n s  w o u l d  
r e q u i r e  a p r o t e c t e d  lobby b e t w e e n  the  spaces .
A s i m i l a r  a r r a n g e m e n t  of  d o o r s  t o  e x i t  r o u t e  e x i s t s  in t h e  
l o w e r  l e v e l s  o f  t h e  E a s t  Wing,  w h e r e  t h e  r o u t e  l e a d s  t o  t h e  
ex te rn a l  doo rs  on Dalhousie  S t r e e t .
It m u s t  be  conc luded  t h a t  th e  add i t i on  of th e  doo rs  and s c r e e n s  
has  d e t r a c t e d  f rom  t h e  s p a t i a l  q u a l i t i e s  of Mackin to sh ' s  de s ig n  
w h i l s t  c o n t r i b u t i n g  l i t t l e  to  the  s a f e t y  of  t h e  o c c u p a n t s  in the  
e v e n t  of  f i r e .  S h o u l d  a f i r e  b r e a k  o u t  in one  of  t h e  l o w e r  
l e v e l s ,  s u c h  a s  t h e  g r o u n d  f l o o r  S e n i o r  A r c h i t e c t u r e  ro o m  
w i t h i n  th e  W e s t  Wing, t h e  o c c u p a n t s  of  t h e  up p e r  le v e l s  could  
f i hd  t h e m s e l v e s  t r a v e l l i n g  t o w a r d s  the  h e a r t  of  th e  f i r e  w i t h  
no p r o t e c t e d  doors  to p r e v e n t  r ap id  break  out  of  s m o k e  and f i r e  
in to  th e  pa th  of t h e i r  exi t .
Proposal  for R ep lac e m e nt  of S c r e e n s
It  s h o u l d  be n o t e d  t h a t ,  u n d e r  t h e  t e r m s  of  t h e  B u i l d i n g
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R e g u l a t i o n s ,  n o t i c e  m a y  be  s e r v e d  by a Loca l  A u t h o r i t y  
r e q u i r i n g  an  e x i s t i n g  b u i l d i n g  t o  c o m p l y  w i t h  t h e  
r e q u i r e m e n t s  of  S e c t i o n  E.5
C u r r e n t  R e g u l a t i o n s  r e q u i r e  r e s i s t a n c e  t o  t h e  p a s s a g e  of 
t h e r m a l  r a d i a t i o n  in w a l l  c o n s t r u c t i o n ,  a l t h o u g h  no t  in doors .  
I n t u m e s c e n t  g l a s s ,  a l a m i n a t e d  p r o d u c t  in w h i c h  t h e  i n t e r ­
l a y e r s  t u r n  opa que  w h e n  e x p o s e d  to  h e a t ,  i s  t h e  only g l a z i n g  
p r o d u c t  w h ic h  f u l f i l l s  t h i s  re q u i r e m e n t .
R e - a p p r a i s a l  of t h e  lo c a t i o n  and c o n s t r u c t i o n  of  t h e  do or s  and 
s c r e e n s ,  in t h e  l i g h t  of c u r r e n t  Bui ld ing  R e g u l a t i o n s  and w i t h  
c o n s i d e r a t i o n  of  m o d e r n  f i r e - r e s i s t a n t  m a t e r i a l s  t e c h n o l o g y  
coul d  g iv e  a c o n s i d e r a b l e  i m p r o v e m e n t  t o  t h e  f i r e - r a t i n g  of 
t h e  s t a i r  e n c l o s u r e ,  a l o n g  w i t h  an  o p e n i n g  up o f  t h e  v i e w s  
w h ic h  e x i s t e d  in the  or iginal  design.
Such a des ign  proposa l  should no t  se e k  to e m u l a t e  Mackin to sh ' s  
d e s i g n s  to a p p e a r  p a r t  of th e  or ig i na l  bui ld ing ,  bu t  s ho ul d  give 
t h e  m a x i m u m  c l e a r  g l a s s  a r e a  and t h e  s i m p l e s t  f o r m  of 
d e t a i l i n g  c o n s i s t e n t  w i t h  th e  r e q u i r e m e n t s  of  f i r e - r e s i s t a n c e .  
The  s c r e e n s  w i l l  t h e n  be an o b v i o u s  a d d i t i o n  to  t h e  o r i g i n a l  
des ign ,  but  wi l l  d e t r a c t  f rom  it  as  l i t t l e  a s  possible.
The c u r r e n t  m a n n e r  of a s s e s s i n g  t h e  f i r e  r a t i n g  of s c r e e n s  and 
d oo r s ,  t o  BS 4 7 6 ;  P a r t  8 7, r e q u i r e s  t h a t  c o m p l e t e  a s s e m b l i e s  
a re  t e s t e d  and i t  i s  t h e  e n t i r e  uni t  w hi ch  i s  r a t e d  accordingly.
The  p r o p o s a l  s h o w n  to  t h e  l o w e r  s e c t i o n  of d r a w i n g  no. 2 0  
e m p l o y s  t h e  m a x i m u m  a v a i l a b l e  g l a s s  s i z e s  in c o n j u n c t i o n  
w i t h  m i n i m u m  f r a m e  a s s e m b l i e s ,  w h i c h  a r e  c e r t i f i e d  a s  
having p a s s e d  the  re q u i r ed  t e s t s  fo r  t h i s  appl ica t ion.
The  d e s i g n  d o e s  n o t ,  h o w e v e r ,  p r o v i d e  an  a e s t h e t i c a l l y  
a c c e p t a b l e  s o l u t i o n  to  th e  pr o b lem ,  be ing  poo r ly  p r o p o r t i o n e d  
due to  t h e  r e s t r i c t i o n s  of a v a i l a b l e  m a t e r i a l s ;  s t i l l  r e d u c i n g  
the  s i z e  of  the  opening  and r e s t r i c t i n g  th e  th rough v i s i b i l i t y .
An a l t e r n a t i v e  a p p r o a c h  t o  t h e  p r o b l e m  w a s  a d o p t e d ;  
i n v e s t i g a t i n g  th e  t h e o r e t i c a l  u s e s  of f i r e - r e s i s t a n t  g l a s s  in a 
f r a m e l e s s  c o n s t r u c t i o n ,  t o  g i v e  a f i r e  r a t i n g  w h i c h  w o u l d  
h o p e f u l l y  e x c e e d  t h e  e s t i m a t e d  t w e n t y  m i n u t e  r a t i n g  of t h e  
e x i s t i n g  sc r e e n s .  If t h e  c o n s t r u c t i o n  did not ,  ho w e v e r ,  ac h ie ve  
t h e  r e q u i r e d  1 h o u r  r a t i n g ,  R e l a x a t i o n  of  t h e  B u i l d i n g
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Regulations could be sought, on the grounds that the existing 
s ituation  was being improved and that due attention must be 
paid to the importance of the building.
It i s  a g r e e d ,  by t h e  F i r e  R e s e a r c h  S t a t i o n  a nd  g l a s s  
m a n u f a c t u r e r s ,  t h a t  i n t u m e s c e n t  g l a s s ,  b e in g  a C l a s s  A or B 
i m p a c t  r e s i s t a n t ,  l a m i n a t e d  g l a s s ,  may  be used  in a f r a m e l e s s  
c o n s t r u c t i o n ,  p ro v id ed  t h a t  c a r e  is  t a k e n  to  p r e v e n t  m o i s t u r e  
p e n e t r a t i o n  to the  i n t u m e s c e n t  i n t e r - l a y e r s . 8
A l t h o u g h  t h e  i n t u m e s c e n t  p r o p e r t i e s  of  t h i s  e x p e n s i v e  
m a t e r i a l  a r e  no t  r e q u i r e d  f o r  t h e  door,  w h i c h  n e e d  no t  r e s i s t  
t h e  p a s s a g e  of t h e r m a l  r a d i a t i o n ,  none  of t h e  o t h e r  a v a i l a b l e  
f i r e  r e s i s t a n t  g l a s s e s  a r e  c o n s i d e r e d  s u i t a b l e  f o r  t h i s  
app l ica t ion .
B o r o s i l i c a t e  g l a s s  i s  n o t  a c c e p t a b l e  in a f r a m e l e s s  
c o n s t r u c t i o n ,  h a v i n g  on ly  a c l a s s  C i m p a c t  r e s i s t a n c e .  
A l t h o u g h  p o l i s h e d  w i r e d  g l a s s  m a y  be l a m i n a t e d  to  o t h e r  
g l a s s e s  t o  p r o v i d e  th e  n e c e s s a r y  f i r e  r e s i s t a n c e  and  i m p a c t  
r e s i s t a n c e ,  i t  i s  c o n s id e r e d  t h a t  t h e  w i r e  r e i n f o r c e m e n t  woul d  
m a k e  i t  v i s u a l l y  u n a c c e p t a b l e  a lo ng s id e  th e  c l e a r  i n t u m e s c e n t  
g laz ing to the  sc reen.
The u s e  of  i n t u m e s c e n t  s e a l s  and s m o k e  s e a l s  b e t w e e n  u n i t s ,  
a l o n g  w i t h  r i g i d  l o c a t i o n  to  t h e  s t r u c t u r e ,  w o u l d  g i v e  t h e  
r e q u i r e d  c o n t i n u i t y  of  f i r e - r e s i s t a n t  c o n s t r u c t i o n  f o r  t h e  
e n t i r e  door and s c r e e n  as se m bl y .
D r a w i n g s  nos.  2 0  and 21 s h o w  d e t a i l s  o f  t h e  e x i s t i n g  s c r e e n  
i n s t a l l a t i o n s  and of p ro p o sed  f r a m e l e s s  s c r e e n  c o n s t r u c t i o n s ,  
to  give  a ful ly  g lazed s e p a r a t i o n  of th e  s t a i r  and corr idor .  The 
i n t e n t i o n  of th e  p r o p o s a l s  i s  t o  a c h i e v e  a d e s i g n  w h i c h  w i l l  
r e i n s t a t e ,  a s  c l o s e l y  a s  p o s s i b l e ,  M a c k in to s h ' s  v i s u a l  c o n c e p t  
of the  in te r s e c t i o n  of the  spaces.
The i n i t i a l  p r o p o s a l ,  on d r a w i n g  no 2 0 ,  u s e s  m a t e r i a l s  w h i c h  
h a v e  a c h i e v e d  c u r r e n t  t e s t  a p p r o v a l  f o r  c o m p l i a n c e  w i t h  
B u i l d i n g  R e g u l a t i o n s .  T h e y  do n o t ,  h o w e v e r ,  a c h i e v e  an  
a c c e p tab le  level  in t e r m s  of a e s t h e t i c s .
D ra w in g  no 21 i l l u s t r a t e s  a m o r e  a c c e p t a b l e  d e s i g n  s o l u t i o n ,  
b a s e d  upo n  t h e  t h e o r e t i c a l  u s e  of  n e w  m a t e r i a l s .  T h e
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c o n s t r u c t i o n  d e t a i l s  of t h i s  p ro posa l  a r e  s h o w n  on d r a w i n g  no 
2 2 .
The t h e o r e t i c a l  p o s s i b i l i t i e s  s h o w n  in t h e s e  d r a w i n g s  w o u ld  
r e q u i r e  to be  s u b j e c t  to  t e s t  o f  a fu l l  s c a l e  m o c k - u p ,  u n d e r  
B r i t i s h  S t a n d a r d  c o n d i t i o n s ,  t o  e s t a b l i s h  t h e i r  t r u e  f i r e -  
r e s i s t a n c e ,  p r i o r  to  any s c h e m e  b e in g  i n i t i a t e d  t o  c a r r y  ou t  
i n s t a l l a t i o n s  w i t h i n  th e  School.
The s c r e e n s  should be s i t u a t e d  a c r o s s  the  s t a i r  landings,  a t  the  
s o u th  c o r r id o r  w a l l ,  a t  a ll  l eve ls ,  exc ludin g  all  w o r k i n g  s p a c e s  
f rom  t h e  s t a i r  e nc lo su re .  At th e  ground and u p p e r  f l o o r  l e v e ls  
t h e s e  s p a c e s  wil l  then have t w o  m e a n s  of  e sc ape ,  into th e  s t a i r  
e n c l o s u r e  or  a l o n g  t h e  c o r r i d o r  t o  t h e  c e n t r a l  s t a i r  a r e a ,  
which  should be enc los ed  to a s i m i l a r  s tandard .
A l t h o u g h  a e s t h e t i c a l l y  l e s s  a c c e p t a b l e  t h a n  a s y m m e t r i c a l  
s c r e e n  la y o u t ,  t h e  d o o r s  to  t h e  s t a i r  m u s t  be l o c a t e d  t o  one 
s id e ,  opening  a g a i n s t  t h e  w a l l ,  a s  d ra w n ,  in o r d e r  to  m i n i m i s e  
t h e  o b s t r u c t i o n  to  t h e  s t a i r  w h e n  opened  in t h e  d i r e c t i o n  of 
escape.
At  t h e  b a s e m e n t  and s u b - b a s e m e n t  e x i t  r o u t e s  f ro m  th e  W e s t  
S t a i r  i t  w ou ld  no t  be p r a c t i c a l  o r  a e s t h e t i c a l l y  a c c e p t a b l e  to  
a l t e r  f e a t u r e s  s u c h  a s  t h e  L e c t u r e  T h e a t r e  a c c e s s  to  c o m p l y  
w i t h  c u r r e n t  R e g u l a t i o n s .  By t h e  i n s e r t i o n  o f  u n o b t r u s i v e  
i n t u m e s c e n t  s e a l s  in to  t h e  door  ed ge s  and by t r e a t m e n t  of  t h e  
d o o r s  w i t h  i n t u m e s c e n t  v a r n i s h e s ,  h o w e v e r ,  i t  w o u l d  be  
p o s s i b l e  to  i n c r e a s e  t h e  f i r e  r e s i s t a n c e  of  t h e  d o o r s  and  a l s o  
the  s a f e t y  m a r g i n s  fo r  e s c a p e  f rom the  building.
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Drawing No 20
E x i s t i n g  s c r e e n  c o n s t r u c t i o n  a n d  f r a m e l e s s  
c o n s t r u c t i o n  comply ing  w i t h  e x i s t i n g  t e s t  approva ls.
s c r e e n
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intermediate landing
screens and doors ot timber construction 
glazing ot georgian wired glass with 
timber glazing beads 
doors arc double-swing, sell-closing, 
with no checks, smoke seals or 
intumescent stnps
FIRST FLOOR WEST STAIR I CORRIDOR INTERSECTION
AS EXISTING JANUARY 1968
AS PROPOSED TO COMPLY WITH BUILDING REGULATIONS
over panel ot 12 7mm glasstibrc retnicrced 
plasterboard on metal stud 
1 hr fire resistance.
door ot 44 mm hardwood tramed construction 
glazed n  single pane 6mm borosilicate fire- 
resistant glass, metal channel glazing system 
with hardwood cover beads ntumescent seals 
to sides and top 
1/2 hr fire resistant, self-closing
.screen of 92x40mm hardwood, bedded m 
intumescent mastic to walls glazed in 20mm 
ntum escent. tire-resistant glass metal angle 
glazing beads with hardwood cover beads 
1 hr fire resistance
note-over panel and mullion included only 
due to restricted avaikiile glass sizes
the
Glasgow School
A rt
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D r a w i n g  No 21
S c r e e n  d e s i g n  b a s e d  upon th e  t h e o r e t i c a l  us e  of i n t u m e s c e n t  
glass.
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stainless steel pivot hinge
12mm armoured glass rsnlorcinq 
(ins to protected zone (ace
intumescent glass door and screen
stainless steel patch fittnqs thro ' 
bolts and anchor holts
stainless s tee l, thro' boiled handles
stainless steel, double action 
door spring
bottom channels capped at ends 
to prevent water ingress
NOTES
1 see followinq sheet (or details marked
I exposed edges to intumescent glass sealed 
to prevent moisture inqress to inter- layers
3 sleeves and gaskets to tittinqs to prevent 
qlass/m etal contact
4 1 hour (ire res is tance  and lesistance to 
thermal rad iation  o( qlass established, 
resistance to collapse of assembly to be 
established by test
ALTERNATIVE SCREEN 
PROPOSAL
the
Glasgow Schml
of
A rt
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D r a w i n g  No 2 2
D e ta i l s  of the  pr oposed  c o n s t r u c t i o n  of t h e  s c r e e n  in d i c a t e d  on 
d r a w i n g  no 21.
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DETAIL E
FULL SIZE DETAILS
PATCH FITTING - 1/2 RILL SIZE
KEY
(T ) 18-2 Omm intumescent glass, doss A or B 
impact resistant, laminated, 
intumescent strips, sized to suit, 
water-resistinq. bondmq sealant, 
stainless steel channel edqe protection, 
smoke seal.
stainless steel channel bottom frame 
hardwood blockinq pieces, 
stainless steel anchor bolts and packers 
to level
stainless steel patch fitt inq.
I stainless steel, countersunk thro' bolt 
qaskel 
i sleeve.
ALTERNATIVE SCREEN 
DETAILS
the
Glasgow Schix^l
of
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Smoke D e t e c t o r s  and Fire Dampers
There is at present a system of smoke detectors to the major 
spaces of the School. The proposals fo r  re ins ta tem ent of a 
warm air heating system incorporate provisions fo r extension 
and upgrading of th is  system to provide smoke containment in 
the event of fire.
Since the technology did not exist at the t ime of construction, 
there would be no p rov is ion  of f i r e  dampers at the f lo o r  
penetrations of the a ir c ircu la tion ducts. It is highly unlikely 
that these were sealed when the original heating system was 
taken out of use.
There is no requirem ent under Section D of the Build ing 
Regulations fo r  the f lo o r  penetrations to be upgraded to an 
e x is t in g  bu i ld ing .9 A l te ra t io n  to re in s ta te  a w arm  a ir  
c ircu la t ion  system would, however, require consideration of 
th is  aspect and proposals would be incorporated in the design 
for reinstatement of the heating system.
S t r u c t u r a l  Fire P r e c a u t i o n s
As noted previously, the main s truc tu re  of the West Wing is 
generally encased w ith in  mesh and cement render, giving f ire  
resistance to the steel structure.
The main members of the East Wing have never had th is  
protection added re trospec t ive ly  and to do so now would, of 
course, have a considerable e ffec t upon the character of these 
spaces, w i th  part icu la r respect to the visual 'dating' of them 
w ith in  the construction programme.
Present day technology does, however, o ffe r  the poss ib il i ty  of 
upgrading the f ire  resistance of the steelwork to meet current 
standards by the addition of intumescent coatings, which w i l l  
not detrimentally affect the overall appearance of the areas.
Such coatings are also availab le  in fo rm s which  m igh t be 
applied to the s o f f i t s  of t im b e r  f lo o r  construct ions, again
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upgrading th e ir  f i r e  res is tance  and increas ing the f i r e  
separation of adjacent floor spaces.
S u m m a r y
The a p p l ic a t io n  of the most u p - to -d a te  technology, in 
accordance w ith  the most recent Building Regulations, would 
enable the performance of the build ing to be upgraded and 
would also enable more fa i th fu l  reproduction of the orig inal 
design.
In particu la r, the opening up of the v iews between spaces in 
the circulation areas would enable the v is i to r  to the building to 
appreciate the original design concept of the interplay of scale 
and enclosure.
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Appendix 1 
Charles Rennie Mackintosh 
Original Drawings
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The main f lo o r  plans, from  the se r ies  of 
d raw ings completed in Mackintosh's hand in 
1910, are shown on the fo l lo w in g  pages fo r  
reference.
These d raw ings were  supplied by Mr Drew 
Perry of the Glasgow School of Art.
A lthough completed a f te r  the co ns truc t ion  
period, these drawings do not provide a fu l ly  
accurate a s -b u i l t  record of the building. In 
pa r t icu la r,  the id e n t i f ic a t io n  of the a i r - f lo w  
fro m  the duc ts  is  not accura te . Th is  
in form ation  is not recorded elsewhere, to the 
w r i te r ' knowledge.
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Appendix 11 
Survey Information and 
Photographs
162
CONFIDENTIAL G M  CAIRNS 1992
the Glasgow School of Art - an Architectural Totality
The f o l l o w i n g  p a g e s  s h o w  d e t a i l s  r e c o r d e d  in 
p h o t o g r a p h i c  and s k e t c h  f o r m a t  d u r in g  s u r v e y  
w o rk  fo r  p r e p a r a t i o n  of  t h i s  The s i s .
The  s k e t c h e s  i n c lu d e d  a r e  t y p i c a l  e x a m p l e s  of 
th e  su rv e y  n o t e s  m a d e  of t h e  School  a s  e x i s t i n g  
d u r i n g  t h e  p e r i o d  of  t h i s  s t u d y ,  f r o m  1 9 8 7  t o  
t h e  p r e s e n t .  S i n c e ,  a s  d i s c u s s e d  in t h e  s t u d y ,  
much of t h e  a r c h i t e c t u r a l  d e t a i l  of  t h e  bu i ld ing  
h a s  n e v e r  b e e n  d r a w n  p r e v i o u s l y ,  t h e  s u r v e y  
w o r k  r e q u i r e d  w a s  e x t e n s i v e  and  t h e  a c c u r a c y  
had ,  t h e r e f o r e ,  t o  be  c o m m e n s u r a t e  w i t h  t h e  
s c a l e  of  t h e  f i n a l  d r a w i n g  t o  w h i c h  i t  w a s  
re la ted .
T he  s u r v e y  n o t e s  r e l a t e d  t o  t h e  l a r g e  s c a l e  
d e t a i l s  a r e  s e e n  t o  be  to  a g r e a t e r  d e g r e e  of  
a c c u r a c y  t h a n  t h o s e  r e l a t e d  t o  t h e  1 : 1 0 0  
dr aw ing s .
Where  v a r i a t i o n s  f ro m  M a c k i n t o s h ' s  d r a w i n g s ,  
o r  d i s c r e p a n c i e s  f r o m  p r e v i o u s  s t u d i e s  w e r e  
f o u n d ,  t h e s e  w e r e  n o t e d  on t h e  s u r v e y  
in fo rm a t io n .
The  f i r s t  s e t  o f  p h o t o g r a p h s  a r e  i n c l u d e d  to  
s h o w  t h e  e x t e n t  t o  w h i c h  a l t e r a t i o n s  t o  t h e  
b u i l d i n g ,  in p a r t i c u l a r  t h e  i n s t a l l a t i o n  of  
h e a t i n g  p i p e s  t o  t h e  c o r r i d o r s ,  h a s  d e t r a c t e d  
f rom th e  or ig inal  des ign of th e  sp aces .
The se c o n d  s e t  of  p h o t o g r a p h s  sh o w  r e m a i n s  of 
t h e  w a r m  a i r  h e a t i n g  s y s t e m  w h i c h  f o r m s  a 
m a j o r  p a r t  of  t h i s  s tu d y .  A l th o u g h  t h e  b o i l e r s  
and fan  m o t o r s  have  long s i n c e  d i s a p p e a r e d ,  th e  
f a n s  t h e m s e l v e s ;  t h e  m o s t  i n t e r e s t i n g  and  
v a l u a b l e  i t e m s  o f  p l a n t ;  r e m a i n  in a l m o s t  
p e r f e c t  o r d e r ,  a l o n g  w i t h  t h e  s t e a m  c o i l s  
s i t u a t e d  above  and e x a m p l e s  of th e  l e a t h e r  dr ive  
b e l t s  to th e  fans.
Due t o  t h e  l i m i t a t i o n s  of  a c c e s s ,  i t  w a s  
i m p o s s i b l e  to  r e c o r d  t h e  f i l t e r  bank f r a m e w o r k  
a s  i t  e x i s t s .  T h e  l a s t  r e m a i n i n g  e x a m p l e  of  a 
f i l t e r  un i t ,  f r o m  t h e  s e c o n d  p h a s e  c o n s t r u c t i o n  
i n s t a l l a t i o n ,  i s  i l l u s t r a t e d  h e r e .  Th e  u n i t  i s  
s h o w n  a s  found ,  o t h e r  t h a n  p a r t i a l  c l e a n i n g  of  
th e  b r a s s  p la tes .
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Fire screen added across  basement corridor. 
Doors beyond ,  to Lecture  Theatre , are not  
original and lead directly to 'protected zone.'
Screen added across  ground f loor corridor. 
Note hea t ing p ipes  to r ight  hand side for  
radiator system.
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Screen added to West S ta i r  at f i r s t  f loor , 
separating spaces  which originally  f l owed  
together Note replication of original de ta i l , 
poorly proportioned.
S c r e e n  o b s t r u c t i n g  v i e w  to S ta i r  from  
Corridor. Note insensitive heating pipes.
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Interior of  main warm air supply duct. Plant 
is re la ted  to current  system. Note sliding  
t imber  damper to right hand wall. Compare 
with same view at an earlier  date in Macleod, 
p 6 J.
Typical sliding damper and branch duct entry. 
This example would require only minor repair  
to be made operational.
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Last remaining air f i l te r  unit, as found , except 
for partiai  cleaning of  plate. Dimensions are 
50 Ox J  75x5 Omm.
Detail of  horse hair  element and per forated  
brass plate.
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view up into 
chamber. team coil  chamber from fan
cas ings ,comm on s h a f t  m e  
leather drive bel ts  w i c k - n h f h  ' ■ ’n« ,n'n9left bearing to top
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View into centrifugal impeller, showing blade 
profile.
Scale of mam circulation duct. Fan entries are 
s i tua ted  to ei ther  side of  modern switchgear  
unit.
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Examples of survey notes for  / / 00  drawings  
N a tu r e  o f  n o t e s  and d i m e n s i o n s  is 
commensurate with  number and accuracv of  
drawings.
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A ddi t iona l  su rvey  in form a t ion  and notes.  
Original design for School  S tore  s t i r rups  
shou ld  he com pared  w i t h  t w i s t e d  iron 
stirrups, as built.
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Extracts  from survey  no tes  for large sca le  
detail drawings
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Appendix 111 
Air Handling Unit 
Specifications
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T h e  f o l l o w i n g  p a g e s  s h o w  t h e  s u m m a r y  
i n f o r ma t i o n  supp l i ed  by Woods of C o l c h e s t e r  on 
c o m p l e t i o n  of  t h e i r  c o m p u t e r  mo d e l l i n g  of  t he  
or iginal  hea t i ng  i n s t a l l a t i o n  and appra i sa l  of t he  
p o s s i b l e  r e i n s t a t e m e n t  of  a w a r m  a i r  s y s t e m  
w i t h  he a t  r ecovery .
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yTufnell Way, Colchester C04 5AR 
Telephone: 0206 44122 Telex. 98422 
Telegrams: Aerofoil Colchester 
Telefax: 0206 574434
AIE£AC S SERIES SEEE1E1EM1QH SHEET Is su e  D/3 /  2 5 .0 9 .8 7
Framework
The p e n ta -p o s t  framework i s  m anufactu red  from hollow  ex tru d ed  alum inium  
s e c t i o n s ( I n te r n a t io n a l  Aluminium S tan d a rd  6063A), '-assem bled w ith o u t w eld ing  
u s in g  s p e c ia l  c o rn e r  j o i n t s ,  th e s e  a llo w  d es ig n  f l e x i b i l i t y  w ith o u t compromise 
t o  th e  r i g i d i t y  o f th e  u n i t .
P an e ls
P an e ls  a re  d o u b le -sk in n e d , 25 mm th i c k ,  and com prise  a 0 .6  mm in n e r and o u te r  
t r a y  i n t e r n a l l y  in s u la te d  by in j e c t i o n  o f r i g i d  expanded p o ly u re th an e  foam.
D en sity  45 kg/m 3.
P an e ls  a re  secu red  to  th e  framework u s in g  r i v e t s  g iv in g  a p o s i t iv e  a i r t i g h t  
f l x i n g .
Sound re d u c t io n  th rough  panels. 63 Hz to  8 kHz : -
-22 -19 -24 -28 -31 -25 -42 -45
E x te rn a l  F in is h
The fo llo w in g  e x te rn a l  f in i s h e s  a re  a v a i l a b l e .
1. C o lo rc o a t p r e - f in i s h e d  s t e e l ,  c o lo u r  b lu e
2 . G a lv an ised  s t e e l .
C o n s tru c tio n  D e ta i ls
D o u b le -sk in  in s p e c t io n  d oo rs secu red  to  framework by in je c t io n  moulded h in g e s .  
The alum inium  a l lo y  h an d les  a re  i n t e r n a l l y  f i t t e d  w ith  a cam lo c k .
An in t e r n a l  h an d le  can be f i t t e d  when r e q u ir e d .
B asefram es m anufactu red  from s t e e l  s e c t io n s  a d e q u a te ly  s iz e d  to  en su re  u n i t  
s t a b i l i t y  and e a se  o f t r a n s p o r t .
S u p p o rtin g  le g s  o f  heavy gauge g a lv a n is e d  s t e e l ,  when re q u ire d .
L i f t in g  by basefram e and s t r o p s .
In s p e c tio n  windows 200 mm d iam ete r can be p ro v id e d .
Bulkhead lamps can  be p ro v id ed .
The u n i t s  a re  g e n e ra l ly  m anufactured  a s  t r a n s p o r ta b le  modules fo r  s i t e  
assem b ly , and when b o lte d  to g e th e r ,  d is p la y  f lu s h  e x te rn a l l i n e s .
Sandwiched betw een each module j o i n t  i s  a g a sk e t m a te r ia l ,  r e s u l t in g  in  a u n i t  
t h a t  com p lies  w ith  th e  maximum a llo w a b le  r a t e s  s ta t e d  in  th e  HEVAC Document on 
a i r  h a n d lin g  u n i t  le ak ag e .
C o ils  a re  g e n e ra l ly  in te g r a l  w ith  th e  A irpac c a s in g ,  copper tu b e s  copper 
h ead e rs  w ith  alum inium  f in s  being  th e  s ta n d a rd  c o n s tru c t io n .
U n its  can be m anufactu red  s u i ta b le  fo r  e x te rn a l  o r in te rn a l  i n s t a l l a t i o n .
WOODS
AIR M OVEM ENT
W o o r l -  Ilf f  I i f i h r s l n  I M  * tin » t l » i t h  M u t m  in
GLASGOW ART SCHOOL QUOTE REF ABM/WS/G35000
SYSTEM REFERENCE 
QUANTITY 
MODEL REFERENCE 
VOLUME FLOW (M3/S) 
EXTERNAL PRESSURE (PA)
WEATHER LOUVRE 
PANEL FILTER 
SILENCER 
PLENUM
FAN SECTION 
TYPE
MOTOR KW 
FAN RPM
ELECTRICAL SUPPLY
PLENUM 
BAG FILTER
HEAT RECOVERY COIL 
SYSTEM EFFICIENCY % 
CAPACITY KW 
AIR ON (C)
AIR OFF (C)
FLUID
FLUID FLOW RATE (L/S) 
FLUID PD. (KPA)
ROWS
CONNECTIONS
PANEL FILTER 
ACCESS SECTION
HEATER BATTERY 
MEDIUM
AIR ON/OFF (C)
DUTY (KW)
MEDIUM PD. (KPA)
ACCESS SECTION
SILENCER
DISCHARGE/INLET PLENUM
DIMENSIONS 
O/LENGTH (MM)
WIDTH (MM)
HEIGTH (MM)
WEIGHT (KG)
NUMBER OF SECTIONS
BUDGET
PRICE EACH (POUNDS)
SUPPLY
2
290/290
20
1500
INLET/BIRD G'D 
INCL.
1500
N/A
EXHAUST
2
290/290
18
1215
DISCHARGE/BIRD G'D 
N/A 
1500 
300 .
BACKWARD CURVED 
75 
1220 
415/3/50
300
90-95%
BACKWARD CURVED 
45 
1060 
415/3/50
N/A
N/A
32
177.7
- 1
6.36
20% GLYCOL/WATER 
4.41 
6.9 
8
2.5 INCH BSP
N/A
INCL
32
177.7
22
14.67 
20% GLYCOL/WATER 
4.41 
6.9  
8
2.5 INCH BSP
INCL
N/A
WATER 82/71 C N/A
-1/23 N/A
579 N/A
7.85 N/A
INCL N/A
1500 1500
FLANGED
2900
COMBINED
COMBINED
7
FLANGED
11482
G6CJ0
\iAval
« paces 
cVcw hers <
COMBINED 49500
GLASGOW ART SCHOOL QUOTE REF A B M /W S/G 35000
NOISE DETAILS
SUPPLY FAN
MID FREQ. BAND (HZ) 63 125 250 500 IK 2K 4K 8K
SOUND POWER LEVEL (dB) 112 106 107 101 97 95 90 86
ATTENUATOR REDUCTION (dB) 8 16 28 46 54 54 38 51
INDUCT PWL (dB) 104 90 79 55 43 41 52 35
EXTRACT FAN
MID FREQ. BAND (HZ) 63 125 250 500 IK 2K 4K 8K
SOUND POWER LEVEL (dB) 109 103 104 98 94 92 87 83
ATTENUATOR REDUCTION (dB) 8 16 28 46 54 54 38 51
INDUCT PWL (dB) 101 87 76 52 40 38 49 32
NOTE: INLET AND DISCHARGE FLANGES WILL NOT BE DRILLED
INCLUDED EXTRAS : LOCKING DOOR HANDLES AND EXTERNAL TERMINAL BOX 
ON FAN SECTIONS , INCLINED MANOMETERS ON FILTER SECTIONS
the Glasgow School of Art - an Architectural Totality
Appendix IV 
Document Extracts
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T h e  f o l l o w i n g  e x t r a c t s  f r o m  h i s t o r i c a l  r e c o r d s  
a r e  s h o w n  h e r e  i n  o r d e r  t o  i l l u s t r a t e  t h e  e x t e n t  
o f  c o v e r a g e  o f  m a t t e r s  r e l a t e d  t o  e n v i r o n m e n t a l  
d e s i g n  i n  d o c u m e n t a t i o n  d a t i n g  f r o m  t h e  p e r i o d .
T h e  c o v e r a g e  i s  d r a w n  f r o m  t r a d e  
d o c u m e n t a t i o n ,  a s  i n  t h e  S t u r t e v a n t  C a t a l o g u e ,  
f r o m  r e s e a r c h  p a p e r s  a n d  p r o f e s s i o n a l  
j o u r n a l s ,  s u c h  a s  t h e  R e p o r t  t o  t h e  D u n d e e  
S c h o o l  B o a r d  a n d  t h e  J o u r n a l  o f  t h e  R o y a l  
I n s t i t u t e  o f  B r i t i s h  A r c h i t e c t s  a n d ,  m o s t  
n o t a b l e ,  f r o m  t h e  g e n e r a l  p r e s s ,  a s  i n  t h e  
e x t r a c t  f r o m  t h e  G l a s g o w  H e r a l d  r e l a t i n g  t o  t h e  
V i c t o r i a  I n f i r m a r y ,  G l a s g o w .
T h e  d o c u m e n t s  a p p e a r  t o  i n d i c a t e  a  d e p t h  o f  
i n t e r e s t  i n  d e v e l o p m e n t s  i n  e n v i r o n m e n t a l  
d e s i g n  a c r o s s  t h e  f u l l  s p e c t r u m  o f  s o c i e t y  w h i c h  
i s  p r o b a b l y  u n p a r a l l e d  t o  t h i s  d a y ,  d e s p i t e  t h e  
c u r r e n t  r e p o r t e d  g l o b a l  i n t e r e s t  i n  
' e n v i r o n m e n t ' .
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2 N° 19,900.— A.D. 1890.
Key TindalFs Improvements in and relating to the Heating of Air, <fc
Wri
furnaces within one brickwork b u ild in g; and the arrangement o f beating flues 
round the coils may be considerably varied from that described.
T he air heating arrangements would consist o f  equivalent constructions of 
parallel horizontal and longitudinal coils of hot water circulating tubes in sets 
/supported over jgftph j^the&, jypg lin g  upwards at their ends either in bends or by .
' "jtc~^>^ f t ^ l M P g 5andarda.at suitable ^istopces apart^each aet res^ng  
pL plates
  _^__FVerticaUy^ral''ii^^
IcUstahceipart { q ^ h i e ^ r ^ o  pass ,through^ them to b« "heatM. _-Andthese.,pipes 
: xhight extenddow n to  near the floor o f the heating chamber, and up to near the roof,' 10 
p r  they m ay Tie erected over wood partitions w ith doors, which would regulate the 
admission o f the cold air, or the circulation o f the heated air from one division to 
another when these coils are arranged in vertical sets across the building at 
distances apart y and similar doors m ight also be fitted at the top o f these coils to 
open up or fold down in front o f the coils to  regulate the admission of the air. 
A nd doors m ight be fitted to swivel out on and at right angles to the columns 
supporting the several coils, so as to sw ivel on either horizontal or vertical hinges 
and direct the current o f air through any divisions o f the different sets o f  coils over 
each other as found desirable for the best regulation of the air passing between the 
coils, the air to be heated being directed through any number o f these by and 
through the said doors. T w o, three, four or more sets of these water circulating 
and air heating coils might be mounted over each other between their supporting 
standards erected parallel to each other, and any number of the complete coils and 
standards may be placed in the said chamber or air heating building, the hot water in 
each set or coil coming from the furnace co ib  to the upper tube o f the set and 
returning from the lower to their respective furnace heating coils. For the 
purpose o f washing and ^cleaning the air passing through the heating chamber, a 
beam  would be hung and stretched parallelly and longitudinally at the top 
preferably in the space between the first and second set of air heating coils, ana 
nave hung on this beam a vertical set or screen of cocoa-nut, or other rough surface 
fibre such as horse-hair and hemp, or it m ight be yarn or fine thread fabric, such 
as open^atrzeTTiangfng^own to the bottom o f  the coil, and water would regularly 
and intermittently be autom atically let on from time to time from a tank through 
a rose pipe over the beam supporting the screen, to saturate and wash it, so that it 
will cleanse the air passing through this fibrous screen which might be of several 
vertical layers, fine enough to allow the air to pass and yet cleanse it, and also 
, CA^V,ts\ regulate^themoistness or dryness o f the air being heated. The air would be drawn 
'rvvVVvU^  ± CHby 7ahT7)F_^ irpropeirers and conveyed~^rom tm sh e a tin g  chamber by main ducts
1 and supplied by service branches fitted with valves to each division or apartment 
/ o f  the building or institution for heating or ventilating purposes.
D ated  the 5th Decem ber 1890.
W . R . M. T H O M S O N  & Co.,
96, Buchanan Street, Glasgow, Agents.
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COM PLETE SPE C  I FIC A T IO N .
Improvements in and relating1 to tlie Heating1 of Air for Heating 45 
and Ventilating School-houses, Churches, and other Buildings, 
and in the Apparatus therefor.
W e, W il l ia m  K e y , of Eildon V illas, Mount Florida, Renfrewshire, Gas 
Engineer, and R o ber t  T in d a l l , o f 79 Loch Street, in the Town and County of 
Aberdeen, H eating Engineer, do hereby declare the nature of our invention and 50 
in what manner the same is to be performed to be particularly described and 
ascertained in and by the follow ing statement in writing, reference being had to 
the accompanying drawings, that is to say :—
This, invention has reference to and comprises a new or improved system, and
Key and Tindall's Patent; lodged Oct 1891 and 
approved in Jan 1892. 
E x t r a c t s  showing  re fe rence  to control  of  
humidity and temperature.
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10 N° 19,900.— A.D. 1890.
Key f i  TindalVs Improvements in and relating to the Heating o f A ir , fie.
exit is always open so that the air forced out of the building by the air current 
propelled into it passes outward uninterruptedly in all states o f the weather.
B y  the arrangements and mechanism described the air is propelled by a fan or 
air propeller Is driven by an engine I 3 or electro motor and an installation o f the 
, ^arrangements w ith the Seating apparatus suitable for the heating and ventilating 5 
^ .of one huijding^or "suiter o f appartments, can be made to do duty for a second 
4-building o f  glmilary*cubxc ,|ttr^pace, such as a church and a school when combined 
 ^ and it  is desirable tcTventilafe and warm two such buildings or distinct sections o f _ . ^
. 'one building by the one set o f  apparatus. A s shown in F igures 23 and 24, two 
main air ducts I*, I#, are constructed and led to within a short distance o f  the air 10 
propeller I* between these ducts and the point where they terminate and become 
one near the back of the fan I*. A  swing door or air valve I111 is erected by which 
one building can have the duct leading to it open to the air current, and so ventilate 
and warm it, while the .swing door is closed on the mouth of the duct I4 or I6 
leading to the second building; and when it is desired to ventilate and heat the 15 
second building, the swing door or valve I 111 is swung round so as to close the 
mouth of the duct to the first ventilated building and open the mouth o f  the duct to 
the second building or section of building, thereby the air current is directed into 
the main duct leading to the second building. B y such an arrangement the expense 
for a heating furnace and heating coils, washing screen air propeller and engine 20 
which would be required for one of these buildings would be saved. Or the valve 
may be used to freshen the air of both buildings by being fixed so as to allow 
warmed air to be propelled up both ducts when the valve l ' n was in its centre 
position as indicated by dotted lines in Figures 23 and 24. The swing door or 
valve I 111, may be hung on hinges fixed vertically and the door moved to right or 25 
left, or the swing door may be hung horizontally on hinges fixed horizontally and 
the door moved up or down vertically to close over mouth of one or other of the 
two ducts I4, I s, placed the one over the other.
H aving now particularly described and ascertained the nature o f our said inven­
tion, and in what manner the same is to be performed, we declare that what we 30 
claim is,—
First. T he system or mode of, and arrangement and combination o f furnace 
heating and circulating coils and air heating coils, and purifying and air inlet and 
distributing appliances and fittings, for the beating and ventilating o f  school-houses, 
churches, and other buildings or apartments by pressure air, substantially as herein 35 
described, in reference to and by way of application shown in the accompanying 
drawings.
Second. In a system for the heating and ventilation of buildings or apartments, 
the construction and use o f  a furnace with sets of heating and circulating coils in 
combination with air heating coils, forming separate or any number o f  circuits, and 40 
with air inlet and regulating doors and fittings, substantially as herein described, in 
reference to and by way of application shown in the accompanying drawings.
Third. In a system for the heating and ventilation of buildings or apartments, the 
arrangement and use of a vertical screen or screens formed of’ cocoa-nut, or other 
fibrous yarns, meshes, cloth, or equivalent material through or over which water or 45 
■i"‘ liquid falls or passes, in combination with air heating or cooling pipes or coils
placed within a close chamber, substantially as and for the purposes herein 
described, in reference to and by way o f  application shown in the accompanying 
drawings.
Fourth. In a system for the heating and ventilation of buildings or apartments *0 
the construction and use of a vertical screen or screens formed of cocoa-nut or other 
fibrous cords or yarns, jute Hessian cloth, or equivalent material, through or over 
which water or liquid falls or passes for the purpose of washing or cleaning and 
purifying currents of air, substantially as herein described in reference to and by 
wav of application shown in the accompanying drawings. 5 3
Fifth. In a system for the heating and ventilation of buildings or apartments,
\
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Find" none e'P'fi'e ’wiidows *of Wards or~ othe/ 
apartments" or corridors are ever opened. This 
is 'what-: Je known ’ as the Plenum ' system?, 
of ventflathm by air propulsion. • What is of ibn 
highest importance, not only^for an jbfirmary, bn# 
lor all dosses of pahlio buildings, is that there is* 
no possibility of any air getting into the bcdldiagl 
through ©review or from any undesirable guartor, | 
at it  can only be admitted by the single nosh air*
! Inlet provided for the purpose. The fresh air inle^ 
[shaft is open to tbs eiry, and b  a capacious, 
Feb amber, “entirely lined with white enamel bricks.} 
'The air is drawn down this shaft and jsatsed 
jtbrooeh an entirely new air-washing arranggment,' 
[specially - designed for : thel 1 infirmary byi
;Mr Key, which gives 200 square *feetv 
of turface, whereby * oiust ahd 'eool particles, 
are nxtracted. This, in n - c i ty  --occasion*'; 
ally visited sritb eeot-ladsn fogs, will be an especial' 
booe to the inmates. After the air b  screened ft lad 
pertly warmed by passing throngh a” gigantirij 
beater fennel of steam-boated ceils of tabes, acdj 
then eaters a large and lefty fresh air chamber, i 
From this the air is drawn by two air p re p o l l e r s ,  I 
jasoh driven by a gse engine. and forced into the] 
jtwo air passages which extend under the buildings, j  
|the one supplying the a ir to the wards and the . 
other te the administrative apartments. Before I 
’the air flows into the fines •leading into the wards | 
i end rooms (t ts'finally heated by passing upwardaJj 
'through eeooadary steam eails placed inreoesaea 
j along eanh aide of theae passages. The warmed air 
is blewvTinto each ward through wide, shallow 
{shafts fire feet above the floor level. There are; 
jtwo of these on each aide wall of eaeh ward, 
[by which the inoaming air b  directed towards the 
Ceiling. The outlets by which the exhaust air b  
withdrawn, and passed op to escape by the cape las 
Un the roof, are font in each/ ward, two in; 
|Osch gable, and are at the floor level -The whale w 
.air is thus diffused throughout the higher levels of ^  
:the wards, moving steadily down from ceiling to* 
'floor, and in this way the warm fresh air is utilised 
for warming c«Hinge, walls, and window spaces 
before passing off by the outlets. .
» Bo Imperceptible is the movement el this vast 
volume of air throngh the wards that, when a 
velocity bas been given to it  sufBdeat to teasw the 
< whole air in seven -minutes, not the slightest 
draught is observable, nor dees the deliaate ait* 
.motor show any movement. I t  is only when >a 
'lighted taper la taken towards the outlets that the 
iorce is seen, for it is than a t once extinguished; 
and the air •meter, whan similarly placed, shows 
ithe enormous volume of air outwards.
'The oopieos volume of air.blown fate each ward is 
such that, it may be -M , aeaa of the in mates will 
[over breathe air which had previously passed 
^through the lungs of any of the other occupants.
I t  is thus equal to breathing the fzeoh air in  
the open, with the difference that in  the infir­
mary the temperature is uniform and the air 
purer from being ocreeaed and washed before pass­
ing into the building. ' The exhaust air is foread 
>np the two shafts at each and of the wards late a 
(large exhaust air chamber immediately under, the 
'roof, and passed along a  roomy clustered passage 
to the Louvre-boardea cupolas pUoed eu the ridge 
wnmf. Within these are placed the  valvular
(eras executed also toIbe designs and-specifics t] 
(prepared by Mr Key. the arrangement being 
[placing in the fre&h-air ducts capper cucuia 
[teaks, oontaiolag copper steam tubes. These J 
[up the water in Large wrought iron hot-watsr aj 
(tanks in the basement, another petofhot-w 
J tanks- under the roofs being kept In -*0 0 *1. 
[circulation with those in the basement, wberJl 
[an instantaneous supply of hot water Is alvi 
available without wafting until quantities of 
water la pipes be drained off. •
[ The system of ventilation thus described!! entii 
jUtw to Glangow, and so far as we are aware th 
(the only infirmary ventilated on this principle. 
.Plenum eyststn has been adeptod in the Univexj 
(Buildings, Dundee, and in four Beard fcqhool 
’Aberdeen; but there are eeveral features at 
[Victoria lufirmsry which are quite new, and i 
'devissd by Mr Key to suit exrcnmstancss. 
‘understand that the system has been highly spa 
Uf in AberdeeD, where the scholars and teacher 
[the schools sa ventilated are sudd to anion bej 
health than those engaged in' ether schools .*ej 
.treated. ‘ * ;
1 The laundry, washing - house, asd^ mortal 
buildings are erected on the part of the site fun 
from Xongrids Bead, and are nearing eempletl 
The grounds surrounding the main building If 
been tastefully laid out In walks and terraces, 
this part of the work on the lower ground is 
proceeding.
The infirmary bae bean erected from design!] 
Messrs Campbell Donglas k, Seilers, architects,
, Bt Vincent Street, and since the death of 
Sellars the work has been carried out under 
• superintendence el Mr Morrison, who has 
, boon assumed as a partner of the firm ; and 
ventilation and heating hare beta carried ent fj 
.the design^ o f _____
The Glasgow Herald , 15 Fed 
1890.
Extract from a lengthy report 
on the opening of  the Victoria 
Inf irm any, 6 las go w.
Third paragraph from end 
r e f e r s  to adoption of  Key' s  
va r ia t io n  o f  the p lenum  
system.
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THK INTIRMAKVS ORIGIN'S
TAKLE 2
(lust o f building the Victoria Infinnary
Work (lost (£.s.d.)
Excavation. masonry, brick & iron work £7,872/13/3(1
Caipentiy & joinery £3,8 I S / 14/(id
Plumbing £1.207/10/0(1
Plaster work £749/4 /8(1
Slater wor k £281 /1 0 /1 0 '/.'d
Painting £223/0 /0(1
M iscellaneous (incl. beating & cooking apparatus, 
laying out ground, Sc planting) £1,200/0/0(1
TOTAL £ 1 5 .3 4 9 /1 3 /3 ‘/jd
Add 10% for professional fees, 
clerk o f  work’s wages, & contingencies say £ 1 ,3 3 0 /4 /8  Vid
Grand Total £10,880/0/0(1
ft mm# cboufod 4* vvujj I g  W
for most o f  the hospital, inclu d ing  a sm all electric lamp a lx n e  each  bed, 
“m ovable so that it can  be carried round a patient for purposes o f  
exam ination". H eating  and  ventilation  w ould be achieved in a novel way, 
using a design  patented by o n e  o f  d ie  W orkm en’s Governors, Mr William  
Kev, M anager o f  d ie  Tradestoti Gas Works. K nown ;is the p lenum  system, 
this relied upon  w anned , filtered, a n d  w ashed air, driven by fan through  
ducts to the wards, and  rem oved  by m ea n s o f  one-w ay valved exhaust shafts. 
W indows had to be kept shut, and  so  draughts were also avoided. T h e  
frequent ex ch a n g es  o f  cop iou s vo lu m es o f  air blown im perceptibly into the 
wards en su red  that . . n o n e  of the inm ates will ever breathe air w hich had 
prcviouslv passeci through the lungs o f  any of the other occupants". It was 
also possib le to increase the freq uency  of air exch an ged  w hen  m aking beds 
or w h en  the air n eed ed  fresh en ing . A co o lin g  valve was incorporated so that 
the tem perature cou ld  also be m odified .
T h e  Victoria appears to have b e e n  the first hospital to use this system, 
which d isp en sed  widi the usual centr.il ward fireplace, a passing lam ented by 
som e. A lthough  it was so o n  afterwards adopted in d ie  rebuilt Royal 
A lexandra Infirm ary in n e ig h b o u r in g  Paisley, Key’s brainchild appears never  
to have b een  a total success. O th er  n ew  tech nology  included d ie  installation
The VictoriaI infirmary of Glasgow, Slater ana 
Dow (see Bibliography)
Reference to use of  e lec tr ic  lighting and to 
Key's system. Costs are of interest  but do not 
extract system costs
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The Victoria Inf irmary o f  Glasg o w , / Murray
( s e e  B i b l i o g r a p h y )  r‘"
A p p e n d i x  o n  A r c h i t e c t s  o f  t h e  H o p s p i t a l ,  
th ro u g h o u t i t s  l i f e , r e f e r s  t o K e p p i e ' s  w o r k  f o r  
t h e  i n f i r m a r y ,  in p a r t n e r s h i p  w i t h  Hone y  m a n
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Sturtevant Company Catalogue, /<?95. 
Refers to Dundee School-Board reoojc.
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Sturtevant Company Catalogue, 1895.
L is ts_Brit ish insta l lat ions of the Company 
■fans by thisj-lme.. - *_■ "
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NOTES ON THE PLENUM SYSTEM OF VENTILATION.
By W il l i a m  H e n m a n  [F._.
IN the Paper which I read last December on the Royal Victoria Hospital, Belfast,* I particu­larly stated it was not my desire to raise 
controversy on the subject of mechanical versus 
natural means for securing ventilation ; yet, as 
members then present expressed the opinion that 
it might with advantage be further discussed, 
the Council of the Institute have appointed the 
6th of June for that purpose.^ If the time then 
at our disposal is to be well employed, the subject 
of ventilation generally must be dealt with on 
practical and scientific lines ; and as that was not 
attempted in the Paper to which I have referred 
I venture to suggest some reasons which tend to 
show that plenum ventilation can be beneficially 
employed in certain buildings, and ought to be 
more closely studied by members of the architec­
tural profession.
A primary necessity is to arrive at a concisely 
correct definition of what should be understood 
by the term “ efficient ventilation ” when applied 
to occupied buildings. Apart from outside con­
taminating induences which would affect ventila­
tion by whatever means obtained, I suggest it is 
“ continuous change of air within a building 
without causing discomfort or adversely affecting 
the health of the occupants.”
The province of an architect in connection 
therewith is to dispose buildings on the ground, 
construct and equip them, so that the available air 
may be supplied in ample quantities, freed from 
suspended impurities, tempered and regulated to 
requirements without deterioration.
Buildings are erected principally to secure 
greater comfort than can at all times be obtained 
in the open.
By the erection of buildings, movement of air 
within them is necessarily less than it would be 
over the unoccupied site.
Change of air within a building is principally 
brought about by an ascertainable force—either 
of propulsion or extraction—although the law of 
diffusion— i.e. the process which brings about 
intimate mixture of gases without chemical com­
bination—is a serviceable but less powerful agent 
in connection with ventilation.
If these premises be accepted, the question 
which has to be discussed is not whether by 
lenum ventilation a condition within doors can 
e secured equal to the open air at its best, but
*  -Jo u r n a l  R .I.B .A ., 1W D ec. 1D0H.
t  For the purposes oI th e  d iscu ssion  reported infra,  the 
author’s unrevised draft of th is  Paper was issued to 
m em bers w ith  the la st num ber of th e  J o u r n a l .
whether it can be employed in certain buildings, 
suitably constructed, so as to obtain at reasonable 
cost more constant and efficient ventilation than 
can be secured by other means.
A great hindrance to the proper comprehension 
of this subject is the employment of unscientific 
terms such as “ artificial ventilation,” “ auto­
matic ventilation,” “ natural ventilation,” “ me­
chanical ventilation,” because they prejudice the 
mind. Ventilation is a result brought about either 
by natural or mechanical force. Moved by either, 
air is the same, j ust as water is the same, whether 
allowed to flow naturally or forced on by mechan­
ism. Water may become fouled on its way, so 
may air, whether it pass in naturally or is propelled 
in its course from the outside to the inside of a 
building; but it does not in the least follow that 
fouling results from the power which caused its 
movement.
It is scientifically wrong to refer to a fire caus­
ing a “ suctional ” influence in a flue, for it does 
nothing of the kind. Air when heated expands 
and is specifically lighter than an equal volume 
of colder air ; it is the latter descending by the 
force of gravitation which propels the warmer air 
upwards; consequently an open fire in a room 
causes change of air by propulsion; moreover, 
the propelling force of wind is far greater than 
the suctional influence it exerts upon air within 
buildings. By realising these facts it iB easy to 
understand that “ plenum” ventilation is more 
in accord with nature’s methods than “ exhaust ” 
ventilation.
Notwithstanding the acknowledged extrava­
gance of, the dust and dirt resulting from, and the 
unpleasant draughts at times set up by, the open 
fire, I for one appreciate its cheerfulness, and 
believe it will long hold an honoured place in the 
British home. The mere fact that it necessitates 
an upcast flue is of the greatest service in connec­
tion with ventilation; but as the area of an 
ordinary smoke flue at the chimney-pot end does 
not greatly exceed hat! a superficial foot, the 
volume of air which can pass through it in a 
given time is limited, as is also the heating power 
of a single fire-grate. Consequently, for larger 
apartments two or more fires are required, and it 
is well known that unless an adequate supply of 
air be otherwise provided, smoke will at times be 
drawn down one or other of the flues. For this 
and other reasons hot water, steam, air heated 
by stoves or electricity, are used, none of which 
demand an upcast flue or flues from the apart­
ment to be warmed thereby. Yet for the health
Journal  o f  the RIBA, II  June 1904 . ( see 
Bibliography)  
Wi l l i am Henman is ,by  t hi s  t i m e , f ul l y  
supportive of the plenum sys tem but makes not 
mention of his introduction to it by Key.
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RECORD
HOSPITAL DESIGN
John Tovty , t  * '
Ventilating the Royal ■ 
Victoria Hospital —.
THERE are certain buildings which after 
due passage of time are upon re* 
evaluation seen to have set a precedent in 
design concept or method of construc­
tion. Such a building is the Royal Vic* 
toria Hospital i t  Belfast, provided 
originally from funds raised to mark the 
Diamond Jubilee of Queen Victoria and 
opened by King Edward VII in 1903. As 
an innovatory building this hospital has 
its place in the history of architecture be­
ing placed there some ten years ajjo 
through the detailed examination of its 
design and its interior by Professor 
Rcyner Banham in The architecture of the 
well-tempered environment. In this book, 
Professor Banham raises doubts about the 
true authorship of this departure in 
hospital design and ventilation and it is 
:he purpose of this note to clarify the 
issue. ■
Professor Banham takes as the theme o f 
tiis book the influence of mechanical ser­
vices on the development of architectural 
design, and singles out the Roval Victoria 
Hospital as a hospital extremely 
‘modern’ and ahead of its time and its en­
vironmental controls”, claiming that ‘lit 
must have been the first major building to 
be air-conditioned for human comfort?. 
In a previous talk published in The 
Listener in February 1967 he adds, “add 
very likely the first in the world” .' Thb 
assertion rests on two assumptions: first 
that the Royal Victoria Hospital was com­
pleted three yean before Frank Lloyd 
Wright’s “air-conditioned” Larkin Office 
Building, Hew York (1906); and second, 
on the precise meaning of the term “air- 
conditioning” as understood by Stuart 
Cramer and Willis Carrier, being the in­
clusion of controlled humidifkation of air 
cleaned and “tempered” for ventilation 
purposes. The arrangement at Belfast was 
crude in this respect but satisfied the 
principles. Moreover, foe important fac­
tor stressed by Professor Banham was 
that at a time when it was customary fo 
design hospitals with wards in widely- 
spread pavilion blocks, the wards of the 
Belfast hospital were placed deliberately 
side by side in one long single-storey 
block lit from above by sealed clerestory 
windows to fiilfll as efficiently as possible 
the requirements of the Plenum System 
— then still in its early stages of develop­
ment.
Before discussing new evidence concer­
ning the authorship of the design of thfc 
ventilation system, a brief reference to the 
underlying engineering principles is
—fH&A Jou rn a l ,O c to b e r
necessary. “ Fresh air”  in hospitals was 
acknowledged to be an important curative 
factor, and long “ Nightingale” wards, 
• widely spaced, with windows on opposite 
sides to encourage cross-ventilation were 
considered to be the most effective solu­
tion, though clearly on hot, windless sum­
m er days or nights no such change o f the 
air could take place. To remedy this, a 
Glasgow engineer, William Key, in 1889 
sealed all windows at the Glasgow Royal 
Infirm ary thus forming a “ Plenum ” or 
closed system supplied by fan-propelled 
air previously cleansed by passage 
through screens kept moist by water 
sprinklers, then ducted to the wards. T his 
system was adopted in 1892 by the 
Building Committee o f the new General 
Hospital in course o f erection at Birm­
ingham, where the architect, William 
Henman collaborated with William Key 
in the difficult task o f sealing and ducting 
wards spread over an extended sequence 
o f pavilion blocks. Henman's design for 
the Belfast Royal Victoria Hospital in 
1899 took account o f the many obstacles 
encountered at Birmingham, and with its 
more compact lay-out it set a precedent 
for subsequent hospital design. The team 
at Belfast consisted of the Birmingham 
partnership of William Henman and 
Thom as Cooper, with Henry Lea as con­
sulting engineer. They arranged for air 
entering the hospital first to be warmed 
by a series of vertical steam pipes, then 
drawn through vertical cleaning screens 
curtained with coconut fibre strands 
down which water from sprinkler pipes 
poured from above to remove dust and 
manufacturing smuts. At a later date, 
hygrometer tests taken twice daily in the 
hospital wards indicated the changing 
conditions o f humidity and thus the in­
take air could be adjusted for moisture 
content by regulating the sprinkler taps. 
In this way, the hospital received the ex­
tr a  d im e n s io n  to  becom e “ a ir- 
conditioned” .'  After further heating, as 
required by daily conditions, the air was 
then propelled at low pressure, along the 
main ventilation duct which extended for 
450 feet beneath the entire length o f the 
hospital ward block. The duct measured 
20 feet high and nine feet wide at the in­
take end. “ The giant duct” , wrote Pro­
fessor Banham, “ is one o f the most 
m onumental in the history of en­
vironmental engineering” .
T he propelling fans, folly nine feet in 
diameter, were provided in duplicate 
from Samuel Cleland Davidson’s “ Siroc­
co” Fan Company in Belfast, a firm 
greatly experienced in the provision o f 
fan ventilation for ships’ engine rooms 
and cargo holds.
Because o f the presence in the locality 
o f  this technological expertise, Professor
A  ward tit tiu  Royal Victoria Hotpual, Belfast, c. 1903.
nitffl-Hffffiffiir - i W ' r O  .-= := H Tj £  r-t ^  p  fcj r» t- ^
fcj d  p y n  ‘fjLi Li l l j  ad » • ti3 fcr"’n
t x j a j
R VH: grounj-floor plan.
Banham is inclined to give all the credit 
for the innovatory design and ventilation 
o f the hospital to the influence of ship­
building magnates serving on the 
Hospital Committee, and in particular to 
attribute the inspiration for the air supply 
system solely to the fan manufacturer, 
even to the extent o f stating that: “ From 
the beginning Davidson had. intended 
some form o f  humidity control” , adding, 
“ the degree of control designed by David­
son (my italics) into the air supply system 
was rigorous by the standards o f the time 
and made ingenious use o f ih e  com­
paratively crude technology available." 
Local Belfast pride naturally supported 
this idea. Both William Henman and 
Henry Lea read papers at foe RIBA 
under the presidency o f Sir Aston Webb 
in 1908,’ explaining their reafoning for 
the architectural lay-out, detailing its ac­
companying Plenum installation. There 
followed two sessions of discussion on 
June 6 and 25, 1904, since the project was 
sufficiently revolutionary to ’have at­
tracted opposition from both* architec­
tural and medical opinion. In .his radio 
talk, Professor Banham suggests that 
“ something nasty seems to hav? happen­
ed to the discussion after the papers” . He 
gains the impression from subsequent 
news-paragraphs and letters “ that the 
d iscussion  was either rigged or 
filibustered out of time, to prevent 
something discreditable coming'to light” 
and that “ covertly it seems to Have been
i John Tovey writes in support of 
f irs t air-condit ioned bui laihg. 
mentioned Put without referenc
ve  d i b f io g )  u im yr
the Royal Victoria Infirmary, Belfast as the world's 
Key's work at the Glasgow Royal Infirmary (sic) is 
e to his Patent.
R1BAJ O ctober 1981
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1 8 9 0
1 8 9 5
1 9 0 0
9 0 5
9 1  0
T e c h n i c a l  S c h o o l s  ( S c o t l a n d )  A c t
R e p o r t  t o  D u n d e e  S c h o o l  B o a r d
L o c a l  T a x a t i o n  A c t  V i c t o r i a  I n f i r m a r y ,  G l a s g o w
T e c h n i c a l  I n s t r u c t i o n  A c t  S c h o o l s  f o r  S c i e n c e  a n d  A r t  A c t
K e y  a n d  T i n d a l l ' s  P a t e n t
T e m p l e t o n  F a c t o r y ,  G l a s g o w
G l a s g o w  S c h o o l  o f  A r t  
v i s i t i n g  d e p u t a t i o n
B i r m i n g h a m  G e n e r a l  H o s p i t a l
S t u r t e v a n t  C o .  C a t a l o g u e Q u e e n  M a r g a r e t  U n i o n ,
G l a s g o w
C o m p e t i t i o n  f o r  t h e  d e s i g n  o f  t h e  G l a s g o w  S c h o o l  o f  A r t
O r i e n t  H o u s e ,  G l a s g o w
G S A  f i r s t  p h a s e  
c o n s t r u c t i o n
N a p i e r  H o u s e ,  G l a s g o w
' H a t r a c k ' ,  G l a s g o w
R o y a l  V i c t o r i a  H o s p i t a l ,  B e l f a s t  
L a r k i n  B u i l d i n g ,  B u f f a l o
. i o n  C h a m b e r s ,  G l a s g o w
G S A  s e c o n d  p h a s e  
c o n s t r u c t i o n
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T h e  f o l l o w i n g  p a g e s  s h o w  p h o t o g r a p h s  o f  
c o n t e m p o r a r y  d e v e l o p m e n t s  a n d  o f  S c o t t i s h  
d o m e s t i c  a r c h i t e c t u r e ,  r e f e r r e d  t o  w i t h i n  t h e  
t e x t  o f  t h i s  T h e s i s .
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Hi
hi
Queen Margaret Union, Glasgow 
1895
J  J  Burnet
Temp le ton Far torv, G lasgo w 
18 3 9
William Lei per
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Nap ier House, Glasgo w 
i 8 9 9  
W J  Anderson
'Ha t r a d - G  1 as go w 
/ 9 0 2  
James Salmon Jnr
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Luiross
Fife
199
CONFIDENTIAL (1 M CAIRNS 1992
